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HIS ROYAL HIGHNESS 



THE 



PRINCE OF WALES. 



May it please Your ROYAL HIGHNESS, 

ONSCIOUSof the Difficulty of this Subjed, and 
of my unequal Talents, it is with great Diffi- 
dence I have prefumed to lay before Your Royal 
Highnefs the following Refearches: Yet, howfoever imper- 
fedl they may be found, I perfuade-myfelf they will not be de- 
nied the Honour of Your Sacred Patronage, fince they tend 
to the Advancement of a Science which wants, and (if the 
humbleft of its Votaries may be allowed to fay it) deferves 
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,others, becaufe w^ underHand i^t better j and demands an e^ual 
Preference in its Utility to Man ; as it fupplies the M^ans of 
Life, and Health; and fumi-fties many eflential Articles, for 
(the Arts and Commerce. 

The certain Tendency of Botany to thefe great Ends, can- 
not fail to recommend it to the Favour of Your Royal High- 
ntfsj fince the World fees, with Joy and Pleafure, they are 
the Objedls of Your higheft Care. It is hence, we prefage 
that th.ey will contijju.e to flourifb among us; Piety from Your 
own great Example ; and C/OMmerce under Your peculiar Pro»- 
ted:ion. The Favour of Heaven thus obtained, we doubt 
not will give that Succefs to our Arms which fhall command 
an honourable Peace, and its natural Attendant, lafting Pro- 
fperity. 

May it pleafe Your Royal Highnefs to pardon the Eye that 
looks thus far into Futurity; and (eesy with Tranfport, the 
Fruit of your great Virtues; Virtues which would make com- 
mon Men efteemed, but wfiich muft render a Prince adored : 
Thefe promife, Sir, to make Your native Country not only 
the moft powerful, but themoft refpeded of the World; emi- 
nent 
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OCnt for Virtue, and for all Ipjprovements : under their la- 
BucQce, we doubrt not we fliall ^fee Britain celebrated as the 
Land of Knowledge j and the now famous Names of Lew;Is 
and of Colbert, eclipfed by greater of our own. 

It is with this View, we prefume to hope, that the conti- 
nued Patronage of Science, tho' the leaft, may yet be one of 
the vosaxy Glories attending Your great Name; and that, when 
the Wreathe of loftier Fame is filled, she may annex her Lau- 
rels; which the* light, are yet eternal. 

I have the Honour to be, with the moft perfed Duty, 

may it pleafe Your Royal Highnefs, 

Your Royal Highnefs*s 

moft humble 

and devoted Servant^ 



LOMDOI^ 

M*y4» «759' 



JOHN HILL. 
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BOOK I. 

INTRODUCTION. 

Of the Origin of a Knowledge of Plants. 

PLANTS muft have been known, in fome degree, at all times; 
for they could not efcape man's obfervation. The Tree which gave 
him (hade, the Fruits he eat, the grafs that fed his cattle, could 
not be ufed un- named : nor is it pofliblc he (hould negledl the fragrance 
of the Violet ; or overlook the colours of the Rofe and Poppy, The Poet 
could not paint the Spring without them j nor the firft Shepherds tell their 
fons what Herbs their fmall flocks fed upon with health, or which in- 
feded them with ficknefs, till there were terms for their diftindlion. 

The origin of fciences lies hid behind that cloud which obfcures all 

early Hiftory ; but fo much as here is faid is plain from reafon. We 

cannot doubt but before Orpheus or Mus-ffius, Hesiod or Homer fung 
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2 The history op BOTANY. 

their qualities, the few Plants they have named were known among the 
peafants of their country ; or that difeafes had been cured by Herbs be- 
fore the fabled Chiron ; or his days whom we fee deified under the name 
of /EscuLAPius: before the Hebrew Solomon, or Syrjvch. What 
the Chaldeans taught to docile ^Egypt, they learned from fome more 
early nation ; and Greece, which borrowed the Egyptian learning, owed 
the firft rudiments of knowledge to that un-named people who were their 
teachers. The volumes of Pythagoras on Plants were of avowed Egyp- 
tian origin ; and thofe of that DemocRitus they celebrate, were but other 
ftreams from the fame fource. In the mean time, while Learning la- 
boured in the trodden path, the Savage taught himfelf: and Greece and 
Rome, the feats of fcience and of power, found, like their younger Mer 
Britain, improvements even in their remoteft conquefts. 

Thus, at all times, and every where, there muft have been a know- 
ledge of the Forms and Ufes of fome Plants : but this yet was not Botany. 
Gicece gave the firft outlines of a philofophic diftin6:ion; and that not 
in her earlieft periods ; for though Hippocrates wrote ufefuUy upon their 
Virtues, and the fcarce known Crat-^vas told their Forms, the Father 
of the fcience was Theophrastus. He the firft of mankind, fo far as 
htftory informs us, confidercd Vegetables in their Origin and Strudure, 
their Principle of Life, and various Growth, and ftruck out from the 
chaos a Philofophy of Plants. 

Botany had thus its firft Eftablifliment in ancient Greece, four hun- 
dred years before the Chriftian sera: and it was there confidered as a 
fcience ; a fingular and very noble part of natural philofophy. Such it 
began, and fuch it ended, among that celebrated people. Inftead of thofe 
advances and improvements which ought to have been expedled under 
the Roman government, it drooped, and funk into a trivial art; con- 
verfantin names alone, and' the flight charaders marked on exterior forms. 
The Arabians were the next who cultivated it; and they imperfedtly : 
'twas loft in the twelfth century, amongft the general wreck of letters ; 
and reviving toward the end of the fifteenth, with the restoration of 
learning, grew again, in the sixteenth, into a fcience^ in the north- 
ern Europe. 

We are to trace its Hiftory thio* this extent of time; which its various 
conditions naturally divide into thofe fix Periods. 



til PERIOD 
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The H I S T O R Y of BO T A N Y. 3 

PERIOD THE FIRST. 

The Eftablifhment of Science in ancient Greece. 

C H A P. I. 
The BOTANY of THEOPHRASTUS. 

^HEOPHRASTUS, a great and a difceming writer, diftinguifiied 
-■" himfelf early among the Greeks in Botany, and became the foun- 
der of the fcience. He fludied Plants as a philofophcr ; thofe who wrote 
before him having confidered little of them, except their medicinal vir- 
tues : He appears, therefore, in the honourable lift of original Writers, and 
as the firft of them on this fubjedt. He ftudied Vegetables as Vegetables j 
fearching, in their conftrudlion and appearances, their nature, origin, and 
caufe of growth. On thefe enquiries he beftowed all that attention which 
diftinguifhcd him to the period of his very long life ; and in declaring what 
he had thus learned concerning Plants, he difclofed all that eloquence for 
which his mafter, Aristotle, named him the Divine Speaker. No 
Egypt gave this parent of the fcience his firft rudiments, nor did he adopt 
from any his defign : his was a fubje<5t left untouched by his celebrated 
mafter in philofophy ; and it was all his own : the book of nature lay be- 
fore him, and in that only he appears to have read. From that alone he 
deduced thofe obfcrvations and definitions on which he eftabliftied his {yC- 
tern ; and made Botany a fcience. 

To view the exterior forms of Plants, to write an index of their namcs^ 
or trace the nice diftindlions of one fpecies from another, in their minute 
organs, was no part of the undertaking : his was a greater fubjeft j and to 
have known but one Plant, as he examined them, is greater than to have 
delivered the mechanic marks, or got by rote the more than the fefquipe- 
dalian names of our whole thirteen thouland. Thofe who objeft to this 
author's works, as imperfcdl, fecm to miftake his purpofe. To fay he 
knew but a few Plants, is raft) : for he has named thofe only which fer- 
vcd his proper defign. Thefe are about five hundred ; and it is more die 
modern indolence, than the obfcurity of the fubjeft, which prevents our 
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4 Th« history of botany. 

knowing what almoft all of them were. That he fays little of their vir- 
tues, can be no reproach j for he did not write on medicine. We own, 
and we lament, that his defcriptions are often (hort ; Utt nehher was this 
any part of his defign. He treated of the Laws of Vegetation in Plants 
commonly known ; and he names them as fuch. We cannot forcfcc 
what may be the fate of letters : perhaps two thoufand centuries hence, 
when after a vaft fpace of renewed Barbarifm, arts and power may have 
feated themfelves in the remote America, fome hafty writer may, in the 
fame manner, arraign the Britifh Theophrastus, Hales, for not giving 
the virtues of the Sun Flower 5 or defcribing more at large, the Hop- 
Plant and the Apple-Tree. 

There remains yet one objeftion more to this great Founder of Bo- 
tanic Knowledge; very general, but as unjuft as thefe: it is the obfcurity 
of his writings. We muft not wonder this is often named; for it is a 
fafhion to read Greek authors in the tranflations : and it has been the ill 
fate of this writer, to be moft unhappily rendered into other languages. 
Even the elegant Gaza, tho' he has done juftice often to the .language of 
Theophrastus, has failed extremely in the articles of .fciencc : for only 
one who had ftudicd the fubjefl: could, in this part, underftand the au- 
thor. Perhaps this difficulty might have been, in fome degree, removed, 
if that BoDJEUS, who happily, tho' tedioufly, illuftrated fome^of the 
writings of this author, had not left the greateft work of all untouched. 
Thofe who will read Theophrastus in the original^ will find thefe cavils 
vanifh ; and will in every pare admire how vaft a genius, and what obfer- 
vation he has difclofed ; what attention to nature, and what difcernment 
in her operations. 

He propofes his great undertaking as a philofophical, rather than an 
hiftorical performance; and firft treating Plants as Plants, not as of this 
or that peculiar kind, he feeks their nature and their laws only from 
themfelves: deducing the new fcience from thefe four fources : i. Their 
conftru(fiion, and their natural and eflential parts. 2. Their peculiarities^ 
3. Their origin and propagation. 4. Their life. This is indeed properly 
the whole fubjed : farther obfervations may ftiew more wonders in thefe 
feveral articles ; and^ new difcovered countries afford additional fpecies, 
wherein to triice them ; but the fource and true foundation of the fcience 
lies in thefe four enquiries. 

After the commop and received diftindlions of the feveral natural 
parts of Plants, the Root, the Stem, the Branches, and the like, he 
enters upon the conftrudion of thefe, and their conftituent matter. The 
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The history op botany. 5 

cffcntial parts of Vegetables he accounts to be three ; the Bark, the Wood, 
and the Pith : a nicer diftindtion fhews they are more numerous ; for the 
Bark is double, and there Js always a diftiqdlton of what he calls the Wood, 
into a H*ART, and Blea. This Theophrastus alfo knew : but a 
plain fimplicity of thought, was his character in thefe refcarches. He 
treated the two barks as making but one fubftance, becaufe the one is gene- 
rated from the other j and it is the fame in the Blea and Heart of Wood. 
This obfervation may be neceflary, to prevent little cavils : but the philo- 
fophy is the fame with or without the divifion. The enquiring fpirit of 
this ancient fage did not flop here. As the Root, Stem, and the like, were 
natural to Plants, he found alfo certain conftituent parts eflential to each 
of thefe; and exiftent in them always. Thefe he accounts to be four: 
1. A flefliy fubftance. 2. and 3, VefTcls of two kinds; whiph he calls 
Veins and Fibres; and 4. The fluid matter contained in them. .We now 
know that there are alio membranes; and that various juices fill the 
different veflcls. All this he alfo knew certainly, for he could not dif- 
cover fo much as he has explained, without alfo finding this : but in the 
fame drain of plain fimplicity, he reduces thefe alfo to their principles* 

Thus did Tueoi hrastus, taught by juft obfervation, conftruft the 
Vegciable body. Thefe parts he determined to be eflcntial to Plants, as 
Plants; and in this he adds, the univerfal Nature of Vegetables confifts. 
A Plant being thug conftruSed, requires, fays he, two principles of Growth : 
thefe arc Heat and Moisture. Confequently when thefe fail, the Plant 
decays and dies. 

. This is his general fyftem. Not only the filence of hiftory before the 
time of Theophrastus, gives us reafon to conclude the philofophy v/^ts 
all his own ; but his manner of expreflion alfo claims that honour. He 
is too modeft to fay of every article, this no one knew Kfore; or this is 
my invention ; but he complains, throughout the whole courfe of his en- 
quiry, of the want of terms; of words and names for the objefts which 
he faw, and for his own conceptions. If others had written of thefe things 
before, names would moft probably have been eftabliflied for them. He 
fupplies the want of them ufually by definitions ; and borrows fometimes 
names for feveral objects from the known parts of animals; tho*, as him- 
fclf acknowledges, they are not altogether analogous. 

A Fibre, he defines to be a part of a Vegetable body, which is long, 
continuous, and fifiile lengthwife ; and which terminates without the pro- 
dudion of a head, or any other natural part of the plant* 

A Vein, 
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A V£iN, he diftinguifbes as larger than a Fibres long, hollow^, and filled 
with a fluid; thefe alfo, he fays, maybe fcparated lengthways. 

The Flesh, he defcribes as fpungy, (hapelefs, and equally capable of 
being divided in all directions. 

A Body compofed of thefe parts, and capable of cxtcnfion and growth, 
by thefe allotted means. Heat and Moifture, he defines to be a Vegetable. 
As very different Plants may be, and are conftrufted of thefe parts, and 
as the fubjcdl, when we proceed to the fcveral fpecies, becomes very co- 
pious, he adopts, for a familiar and plain general divifion, the received 
diftindtion into four kinds, according to the ftature of the body, and firm- 
nefs of its fabftance; Trees, Shrubs, Under-shrubs, and Plants. 
Under the name Tree, he comprehends fuch Vegetables as are large, and 
rife with a fingle woody ftem, as the oak : by Shrubs, he underftands thofc 
which rife with many woody ftems from the fame root, as the Alder: 
by Under- Shrubs, fmall Vegetables with a fingle woody ftem: and by 
Plants, fuch as have tender leafy ftalks. The author expreflfes his fenfe 
of this diftindtion as vague and indeterminate, but, notwithftanding, ufe- 
ful : and fo all authors fince have judged of it. It is impoflible to fix what 
^TC the diftin<5live charaders between Tree, Shrub, and Plant ; yet man- 
kind have always conceived their abfolute diflference. The article of Suf- 
FRUTicEs, Under-shrubs, as we call them, has more perplexed thofe 
who adopted this divifion, than any other : but the chara<fter of thefe efta- 
blifhed by Theophrastus, which makes them Vegetables, more firm and 
durable than the herbaceous kinds, between the Trees and Shrubs in na- 
ture, but below both in ftature, is, in fome degree, correft. A Suflfru- 
tex, he fays, rifes with a fingle woody ftem, but is low and little ; and he 
gives Rue as an inftance. 

Having thus eftabliflied a philofophy of Plants ; and formed, or adopt- 
ed rather, a divifion of the fpecies under a few natural clafiTes, he pro- 
ceeds to the fecond article of his original defign, their Particularities,. 
their natural difference^, and the effeils of culture : and in all this he is 
clear, diftindt, and full of knowledge- Among the Particularities or Af- 
fedions of Plants, he confiders largely the various places of their growth ; 
Earth, Frefti Water, Sands, and Seas : and from this fource he gives another 
natural and obvious diftindlion of them, analagous to that of animals ; in- 
to Terreftrial, Aquatick, and Amphibious, naming many inftances of each 
kind. To this article of the Particularities of Plants, he refers alfo the 
difiference of their juices ; their various taftes, and fcents : fearching thefe 
qualities in that original difference of their juice j and that difference itfelf 
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in the formation of the Plant. He ha& done this very happily : fparing of 
words, but full of jfeofe and matter. 

His comracntators have indeed been, like modern Critics, rafh and 
rude : they have depreciated their author, becaufe they did not underftand 
him : for there requital to this a knowledge of the fubje(5t as well as of 
the language. Of this it will be juft, at the clofc of the account, to give 
fome inftances. Having confidered the Particularities and AfFcdions ot 
Vegetables ia thefe and many other circumftances ; deducing their qua- 
lities from their ftru<aurc, according to his firft philofophy, the author pro- 
ceeds to their origin, generation, and produdion 5 in wild nature, or by 
the arts of culture. In this article we muft be aftonifhed as we read, 
to find how much he knew : and we fliould blufti at the fmall improve- 
ments of mcwre than two thoufand years. 

The propagation of Trees from Seed, from Suckers, and from Cut- 
tings, even the moft tender, was familiar to him; nay the very reveries of 
Ratiibon Agrjcola, had their foundation here : for Theophrastus names 
the method of producing Trees from pieces cut from the roots, trunk, 
and branches* What appeared miraculous when the mad German pro- 
pofed it to the world, might have been found earlier in this fober Greek ; 
and Rome tried, and verified it in the Olive. So much we fpeak of the 
antique knowledge ; and fo very litde we examine what it was. Grafting 
and Inoculation, with all the leflcr arts of Tranfplantation, and the mecha- 
nick procejTes of Culture, were known to Theophrastus. To take his 
fenfe entire, we muft read his feveral works on the fame fubjedl together ; 
and we muft read them in his own words, not in the ftrange tranflations, 
even of his beft interpreters : thus we fliall do him juftice ; and we (hall 
then learn, that the new things are old ; and learned labour is a thoufand 
times employed, to revive a negledtcd praftice, for once that it attempts 
to raife a new one. 

From this general dodrine of Culture, Theophrastus defcends to the 
particulars : he fpeaks with great and approved truth of Tillage and Ma- 
nures; and among his various inftances of the effeds of Culture, he gives 
that famous one, of making the Bitter Almond fweet. He treats large- 
ly of the Palm ; and we find he knew very well its different fex : and in 
the raifing of the Fig, he explains, juftly and truly, the ftrange practice 
ofCaprification. He defcribes the Infedts of the male Wild Fig, and tells 
us bow they eat their way into the fruit of the other. The writers up- 
on Plants of a late time, when they perceived the difference of fex in va- 
rious Herbs of the fame fpecies, by a ftrange abfurdity, gave the name 
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of Male to that which bore the Seeds: the Cynocrambe is an inAance : 
but the Greek judged otherwife. He fays, where the Plants are of two 
fexes, the Male is barren. There is alfo a pccuhar thought upon this fub- 
jedt in his writings, worthy a nice regard, tho* propofed with great mo* 
dcfty : it is, that Trees may be produced from their flowers, without 
the ripening of Fruit or Seeds. Let us be cautious how we reje<ft this 
thought: It is ftrange, in the .highe ft degree, but it is not abfurd. *Tis 
certain, that which grows into a new plant, is originally lodged in the Fa- 
rina of the flower : and it is not impoflible, in favouring climes, and ia 
particular fpecics, that the Farii^a may be capable of Growth. 
Perhaps, what we call Seeds in Fern, are globules of Farina; for we fee 
no previous male flowers: moft certainly the feeds, as they arc called, of 
Trufiles are of this nature : yet they grow. It is a doiftrine to be propo- 
fed with caution, but it is worth a tryal He who gives the hint, has fel- 
dom been miftakcn : and if there (hould be fuch a power in nature, wc 
may propagate this v/ay, perhaps, fome of the beft Trees in our Stoves, 
which flower with us, tho* they do not ripen feeds. 

After this dodlrine concerning the Origin and Generation of Trees, 
in which, tho' faintly, and as it were, fearful of cenfure for the novelty of 
his opinions, he propofes many fuggeftions of the Original of Plants, con- 
formable entirely to the philofophy which experiments are now about to 
cftabliih, he comes to his fourth article, the Life of Vegetables. 

This he conceives to exift in its firft principles, in the Juices lodged with- 
in thofe veflcls which he diftinguifhes by the name of Veins: and that as 
it is put in motion by the two principles, Heat and Moifture, the Plant 
enjoys a ftate of adtual life ; and grows. Having eftablilhcd the Life of 
Plants upon this principle, he proceeds to examine the difl!erent extent of 
it in various kinds, and the occafional decays which may effecft it. This 
part of his works contains many and curious obfervations upon the Life, 
Health, and Diftcmpcrs of Trees and Herbs. His obfervation that the 
Water Plants are fljorter lived than thofe which grow on Land, is a ge- 
neral, tho' not an univerf;il truth : nor is it lefs fo, that wild Trees are longer 
lived than thcfe of gardens. Abundant nouriftiment, in each cafe, gives 
a quick growth > but, like animal bodies over- fed, thefe are the more 
fubjed: to diforders and decay. In deducing the caufes of the diftempera- 
tures of Tree?, he lays the foundation of moft of them, upon an excefs 
of nourifliment ; and attributes the immediate caufe of feveral difeafes, to 
fharp feafons after mild, in the time of their budding. What our late 
obfervations have done, numerous and particular as they have been, is 
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principally the confirming the dodrincs long ago advanced by this great 
man. He eftablifhes Oil as the great Vegetable Poifon; and gives this 
curious inftance, that where Roots are cut, if they be rubbed with Oil, 
they (hoot no Fibres. 

The Philofophy of Vegetable Bodies having been confidered under thefe 
diftindl articles, and the propofitions relating to each, illuftrated by plain, 
and often very Angular fadts, the author proceeds to treat of the more, con - 
fiderable and ufeful Plants diftindtively : obferving, that when the general 
laws of Vegetation are known, it will be eafier to underftand the efFedls 
which they produce in the particular fubjecfts. Under thefe heads he has 
confidered principally the objefts of utility : he has treated largely and ju- 
dicioufly of the Efculent Herbs, -particularly of the Corn and Pulfe kinds -, 
and the feveral methods of raifing thefe, have led him to confider the Gar- 
den and Field Culture. We have accordingly in the fucceeding chapters, 
the true Principles of Hufbandry and Gardening. He lays down alfo the 
beft Seafons for Felling Trees, and the Management of Timber; the 
Manner of preferving Gums, and other Medicinal Juices ; and gives the 
original Way of Making Pitch and Refin : concluding his great work with 
a rational Account of Vegetable Medicines ; and cxprefllng a decent con- 
tempt for the fables and follies of an earlier time, relating to their growth, 
and to the manner of coUediing them : every where conforming himfclf to 
nature. 

This is a ftiort view of what Theophrastus wrote concerning Plants. 
His work appears a vaft and well confidered undertaking ; where the Phi- 
lofophy of Vegetable Nature is made the bafis of all fucceeding knowledge ; 
and is extended to whatever is ufeful in the parts of Plants, their Pro- 
duds, and their Culture. Upon the whole, we find that fomething was 
known concerning l^lants before his time -, but that knowledge was rude 
and indigeftcd. Whatever former ages had difcovered, we fee colleded 
and arranged in his feveral additional chapters, and carefully diftinguifhed 
from his own. The firft has its ufe : but the great value is in the latter. 
Others had fecn things, he examined them ; they had experienced, but he 
reafoned- We fee him (landing alone, in the vaft fpacc of Antiquity, with 
nothing before him, that deferves the name of fcientific knowledge -, and 
very flow advanceiiifter him. What he had done, difcouraged for many 
ages, thofe who followed him -, and while himfelf felt fenfibly, and mo- 
deftly acknowledged, that his advances were full of imperfedion, referring 
the more accurate knowledge of things to fucceeding times, and^to repeat- 
ed obfervations, his fucceflTors thought he had exhaufted the whole fpb- 
VoL. I. C jed; 
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jcdt* That there are fome errors among this abundance of ufeful know- 
ledge he has bequeathed the world, none can doubt : for what produdlon 
that is human, is without them ? but they are fewer than have been fup- 
pofed : and it has been this author's ill fate, to be betrayed moft of all by 
thofe who fhould have beco his protestors ; the great names Gaza, Scaliger 
and BodauSi cannot difguife, nor (hould they hide this truth. A very lit- 
tle of the real excellencies of this Father of the Botanic Science, have been 
underftood j and he has been cenfured for faults not his own. They have 
ftumblcd at the very threfhpld j and the worft accufations which have been 
urged againft his knowledge, have arifen from their errors who rendered 
into other language his firft chapter. One ftriking inftance may (land in 
the place of many s and it will be jufticc to his memory to give one* 



C H A P. II. 

Of the G R E C I A N B R T U M* 

THEOPHRASTUS propofing to fpcak of the parts in Plants, 
diftinguiflhes the permanent from thofe which are of fhort duration. 
Thus the root, the trunk, and branches of Trees, he obfervcs, are per- 
manent 5 but they have other parts which rife and fade within the year : 
fuch are the Flower, and thofe Films which cover and defend it in the Bud ; 
the Fruit, and the like temporary j^rodudls. The Buds of Trees, cnclof- 
ing and defending the rudiments of their Bloflbms, are compofed of cer- 
tain filmy fubftances, which fade as the Flower burfts forth j perifli utter- 
ly when that tender part no longer wants them ; and never are renewed^ 
This clufter of filmy fcales about the rudiments of a Flower, Theophras- 
Tus calls, in his own language, B^'^y, a name which has been fince ren- 
dered Latin, and applied to a peculiar Genus of the Mofles. Gaza, fup- 
pofed an accurate tranflator, has rendered this word Mufcus ; and Theo- 
PHRASTus has been, in confequence, accufed of thinking Mofs a part and 
liatural product of the Tree whereon it grows. 

The application of the word Bryum to that peculiar kind of Mofs 
which is now called by it, is later by many ages than die time of this ve- 
nerable author. The word was then the ahfolute name of a peculiar Plant, 
which TuEOPHRASTUS himfclf mentions in its proper place; and it would 
have been impoflible either that they fliould have thought the word meant 
Mofsji or that Theophrastub thought the Plant it did mean, was a part 
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of Trees, or ever grew upon them, if they would have taken him altoge- 
ther ; if they had read his fourth book before they had criticifed his firft. 

Thb Brydm of the Ancient Greeks, was the Small Green Sea Weed, 
which the common Writers on Plants call Lactura Marina, and the 
vulgar, from the colour and place of growth. Oyster Green. This 
Plant Theophrastus has not only named but defcribed, in the feventh 
chapter of his fourth book, where he treats of the other Sea Plants. He 
refers it to the Algas, and fays it is of a Grafs-green colour, with a curl- 
ed and fpreading leaf, not unlike the curled Lettuce, but more waved and 
wrinkled: he adds, that it has no ftalk, and that it grows under the fea- 
water, but in (hallow places, on ftones and potflierds, which happen to 
be there. This then wis plainly the Plant called abfolutely Bryum by the 
Greeks 5 Aristotle mentions it, and Thfophrastus has defcribed it; and 
it is impoflible, that he who knew it a b'ea Plant, (hould place it upon Trees 
at Land. The fadt is this j the young leaves, or firft flioots, of Oyfter 
Green, being thin, filmy, and curled about, refemble not amifs thofe 
perifhable films which make the fubftance of the buds in certain Trees: 
therefore the Greek calls that filmy matter in buds figuratively B^uovy the 
Bryum of the Gems of Trees ; and after him his countrymen applied it to 
the Hop, becaufe that fruit is filmy ; and to the Olive Bud ; Bfvov was the 
term fi^r the flowering of that Tree. Theophrastus laments frequently 
the want of proper terms and names for what he is to defcribe ; and in the 
fame manner as here from another Vegetable, he often forms them on the 
names of parts fomething like in the bodies of animals, acknowledging the 
imperfect and improper exprefTion, but pleading the necefllty. It is thus 
they are embarraffed who beat the untrodden paths of fcience j and it has 
happened often, that they are thus rewarded : but feldom by fo refpefled 
names as thofe which join the cenfure upon Theophrastus. 

The word Bpuov was in after times ufed as the name of a Tree .Moss, 
particularly of the long hairy kind. This is nothing to the fubjed: when 
we are confidering Theophrastvs ; tho', perhaps, 'twas this whkh led 
his Tranflators into the error. We find the mqining of the word abfolute 
in his own writings : it was the name of that Sea Weed, and of nothing 
clfcu till himfelf ufed it figuratively for thefe Elms of buds. Indeed no 
term ever became more vague in its fignification than this did afterwards. 
All MoflTes, all Excrefcences on Trees, and every thing of like kind, ob^ 
taihed the name of Bryum. 

DioscoRiDEs, who wrote of Plants as Medicines, has limited the fcnfc 
of Bryum to one of the Tree Moffes, us'd in fome officinal coropofitions ; 
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but the fucceeding ?hWY cmploya it In all its freedom* Theophrastus 
wrote when a little w^s known, aiid they who followed him for uiany 
ages, were very Degligent on the fubjeft : it is poffiblc they may have 
founded grofs errors on their flight notice of his diflinftions 5 but juftice to 
his memory requires of us to add, they did not find them in his writings. 

P E R I O D THE S EC O N D. 

The State of the SCIENCE during the Government of 

the ROMANS. 



CHAR III. 
The B O T A N Y of D I O 8 C O R I D E S. 

HIPPOCRATES fpoke of Plants as a Phyfician, and Theophra&- 
Tus confidered them as a Philofopher : Dioscorides united the two 
fubjedts 5 and to ferve farther the great purpofe of utility, he added to 
what they had written, a great deal from bis own experience : an author 
Icfs original than either, but more generally ufeful ; born, perhaps, with 
an inferior genius, but indefatigable and honeft. To the five hundred 
Plants of Theophrastus, he added more than ninety: fo that in his 
time the account ftood at about fix hundred* 

All thefe were ufed in medicine, or in the ceconomy of ordinary af- 
fairs : for the ancients of this period confidered them only as worthy no- 
tice for that reafon. The fpirit of a philofophic enquiry into their nature, 
which feems to have been bom with Theophrastus, died alfo with himw 
Afliduous obfervation formed the charaSer of Dioscorides ; but this was 
niore diredled to the qualilies and'^irtues of Plants, than to their outward 
parts, or their internal conftrudion. For the' he has endeavoured to de- 
fcribe moft of thofe whofc ufes he relates, he has feldom done it perfectly. 
Galen taught the world to look on Dioscorides with reverence, when 
he claimed only refped; and tho' he deferves much praife, to give him 
more.* 

DroscoRjDE>s lived long after Theophrastus 5 and there are fome 
who place him later than Pliny ; but this, tho' countenanced by many great 
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names, is plainly an error. Plxny, who was too much obliged to Dio- 
scoRiD£s, has no where named that author : for the ancients werelcfs brutal 
than the moderns upon this occafion. Our authors when they plunder 
another, attempt alfo to deftroy his charader, that none may fee their ori- 
ginal : they only ftudy'd to conceal the obligation : a praaice printing has 
now made impoflible. We owe Dioscorides this juftice : for tho' he 
was very far inferior to Theophrastus, he yet deferves a higher rank 
than Pi^iNY. It may be proved that he was really the earlier; tho' the 
fame evidence will fhcw, that he preceded the other but a little in point of 
time. One inftance may fervc as a thoufand. Where Pliny names the 
HiEMATiTE and Schistus, he tranflates the paflage verbally, tho', per- 
haps, not happily, from the writings of Dioscorides : he takes from this 
author wadlly not only the dcfcription of thofc minerals, but their vir- 
tues ; and even the peculiar fluid wherein to mix them up for ufe : th's is 
woman's milk. When Pliny has given this account, he adds thefe re- 
markable words : This is the opinion of thofe who have wrote latefl: on 
the fubje<ft. We fee, by comparing the two authors, that it is diftindly 
and^cxadlly the opinion of Dioscorides, and plainly he was one of the 
late writers whom Pliny quotes, tho' he does not add his name. We 
know Pliny wrote under Vespasian, and this may fix the time of Di- 
oscorides : he, being a little earlier, niuft have written about three hun- 
dred and feventy years after Theophrastus. 

Tracing the Hiftory of Botany, we thus find a period of near four 
hundred years in which no advance whatfoever had been made in the fci- 
ence : for Dioscorides fays nothing of the philofophy of Plants which 
was not known to Theophrastus. Every thing appears to have been 
darknefs before that v\friter j and all negleS: and indolence during fo many 
ages after him. The Science of Botany began with him, and in a man- 
ncr ended where it began. The fucceeding Greeks appear not to have re- 
garded his difcoveries, or even to have preferved with any accuracy, the 
very names by which he and their other predeceflbrs called the feveral ob- 
jedls. In this long period between Thkophrastus and Dioscorides, 
only one hundred Plants were added to the ftores of knowledge ; and thefe, 
as wUI appear by that laft author, were bat ill known, and carelefsly diftin- 
guifhed. 

Dioscorides found. Botany little regarded, the philofophic knowledge 
of earlier times negledled, and the ufes of a few known Plants only ftodi- 
cd. He conformed to the cuftom .of an indolent age, vvhofe attention he 
might, if he had pleafed, have extended to this other path ; and what he 
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has written, is regardlefs of fcience, and eftabliflied upon the fole bafis of 
utility. Even his arrangement of the fubjcdts, is made on this foundation* 
He confiders Herbs as Medicines ; no otherwHe : and has mixed the ac- 
counts of various kinds together, as he found direction in their common 
virtues. Thus defedive is Dioscorides as a Botanift; but as a Phyfician 
he is highly valuable. 

He confiders the ufe of Medicines as direifted to two purpofes j the pre- 
fervation of health ; and its recovery, when aflaultcd and impaired by dif- 
cafes. He fuppofes aromaticks to be the greateft prefer vatives, iand firft treats 
of them; arranging them all together* This is his original purpofe; but 
he has not negleded the confideration of their forms entirely. Ufually 
Plants of the fame natural clafs, have the fame virtue : therefore they are 
in general united by a double band : but when two PJants are alike in 
qualities, and unlike in form, Dioscorides, giving the refemblance of 
virtue the firfc place, keeps them together. His writings, therefore, were 
more adapted to inftrudl the Phyfician than to form or to improve the Bo- 
tanift : and fuch he intended them. This has its fair excufc, when v e* 
confidcr the nature and genius of his work : but there is one compliance 
with vulgar cuftom which he has made, and which is lefs pardonable- If 
the, common phrafe of the people called two diftindl Plants, which had 
no refemblance, either in form or virtue, by the fame name, he has alfo 
kept them together ; forgetful that an author of his rank fliould have im- 
proved the public tafte, and not have fpothed it in thefe mifchievous errors. 
He feems to have paid fome regard to the eftabliflied diftinftion of Vege- 
tables into Trees, Shrubs, and Herbs j a natural, tho' incorred;, diftindion, 
which obtained in and before the time of Theophrastus ; but this, like 
all other diftindtions of form, he has made fubfervient to the agreement 
of Plants in their qualities : neither has he concerned himfelf about any 
arrangement or diftindtion according to their parts or forms. 

Dioscorides has had the fortune to be named among the Fathers of 
the Science of Botany ; but it is certain he did abfolutely nothing toward 
its advancement. The knowledge of Medicine in his time, owed to him 
great things ; but the fcience of Botany not the leaft improvement. It ap^ 
pears to have had one, and but one, great parent, Theophrastus. The 
writings of that author were open to Dioscorides ; but his plan did not re- 
quire that he (hould ufe them: nordid his genius lead toward thofe refearches, 
into which the other had opened a plain tho' utterly negledled path. As 
to the knowledge of particular Plants, it. is thought the world owes much 
to Dioscorides, becaufe he has given longer defcriptions than the elder 

Greek 5 



Digitized by 



Google 



The history of BOTANY. 



»5 



Greek 5 but more of this appears than is real : the defcriptions of Theo- 
PHRASTUS, the' very fhort, arc diftinft, and expreflive : thofe of Diosco- 
RiDEs, tho' they confift of many words, and promife great diftindlion, yet 
are perplexed in the exprcffion, and often confufed with circumftances that 
cannot be reconciled to the reft of the account. It may be proper to pro- 
duce one inftance. In his hiftory of the Plant tp^, he gives a defcription 
containing many articles, and which, tho' not altogether free from confu- 
fion, yet, in the capital points, agrees fo perfcftly with our Garden Va- 
lerian, that it appears evident this fpecies was meant; till we come to 
the laft fentence, in which he fays, its Flower is like that of the Narcis-* 
sus, but larger, and more delicate. What {hould we think of a Valerian 
with Flowers like DafFodills, but as a creature of the author's fancy ? A 
monfter not to be produced by nature ! Yet it is certain, this celebrated 
Greek has raifed an Herb, whofc Root, and Stalk, and Leaves are true 
Valerian ; and hung upoi) it thefe, as it would appear from the expreflion, 
Enormous and Prepofterous Flowers. It is plain, that Dioscorides knew 
the DafFodill, and knew it by the name vocfiy.iO'o'ogy Narciflus ; for he hasde- 
fcribcd it carefully, in the fame work : diftinguifhing the two peculiar 
kinds, that with the yellow, and that with the red inner circle. But the 
difficulty may be explained. vccfKitrcrog was the name of DafFodill in Dio- 
scoRiDEs's time J but it had been early given to another, and that a very 
different Plant -, one that has fo much of Valerian in the Flower, that it is 
called to this time Red Valerian. The name vccpzicrco^ ftill continued to 
be ufed for that Plant, as well as for the Daffbdill, when this author wrote ; 
and it is not a rafh thought, that this Plant, and not the Daffbdill, is what 
he meant here 5 and was alfo the Narciffus of the Roman PoetSi 

Virgil may have meant this Red Valerian, in all the places where he 
has named Narciflus: and he certainly does in many of them. The Nar- 
ciflb Floreat Alnus, in the Eighth Eclogue, may mean any Flower ; for 
there is no charadter or defcriptive mark annexed to the name there 5 and 
in the fecond, it is mentioned as indiftindly. But there are other paflages 
where fomething more is faid ; and all agreeing not with the Daffodill, 
but Red Valerian. When in the fourth Georgick, he names the Tears 
of the Narcissus, and the tough and vifcous juice of its rind ; 

Narcissi lacrymam et lentum de cortice gluten ^ 

and employs the bees in gathering it for the foundation of their combs ; it 
is probable, he means Red Valerian^i of which bees are very fond, 
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and in the rind of which, toward the bafcs of the Flowers, there is a very 
tough juice : for the DafFodill is not of the number of their favourite Herbs. 
The Purpureus Narcijfus of the fifth Eclogue alfo, is more likely to mean 
the Flower of this Plant, which is entirely purple, than that of the Purple 
circled Daffodill, the principal part of which is white : and finally, when 
in the fourth Georgick he adds, the time of the Narciflus blowing, and a 
dcfcriptive mark of its tufted Flowers, 

Sera comantem Narcissum, 

it is not probable he meant the DafFodill ; becaufe tho' there are late flower- 
ing fpecies, the ancients celebrated only thofe of Spring : nor is it poflible 
he (hould give the epithet comantem to any Narcissus, except the Red 
Valerian. The Romans exprefied by Coma, the Tufted Summit of a ' 
Plant, formed of numerous little Flowers, and rcfembling, in fome de* 
gree, a head of hair : this agrees with the Red Valerian, but is wholly un- 
applicable to the DaflFodill. Columella, in his book of Gardens, is yet 
more diftindt, he calls the Flowers of the Narciflus, 

Narcissi Comas. 

m 

Alluding plainly to their Slendernefs, and Number on the Stalk, which 
even in the Many-flowered DafFodills is fmall, but in the Red Valerian 
very great. It has been proved abundantly, that what the Latins meant 
by Coma, fpcaking of Plants, was a complex Tuft, made of innumerable 
fmall Flowers. They called the Panicle or Tuft of the Reed firfl: by this 
name; and afterwards whatever was formed like itj whence afterwards 
the Poets applied it figuratively to the innumerable Leaves which formed 
the bufhy heads of Trees, The flendernefs and length of the Red Va- 
lerian Flowers agree happily with the idea of hairs i but there is nothing 
in the DaflFodill that bears the leafl: allufion to them. 

Upon the whole, there is the grcatcft probability, that the ancients 
gave the name Narciflus boib to the DaflFodill and Red Valerian 5 as we 
even yet give the fame name, in many cafes, to two Plants abfolutely dif- 
ferent. It is impofl5ble Dioscorides could compare the Flowers of Va- 
lerian to the firft of thefe, the DaflTodill : but none can wonder be (hould 
liken them to thofe of the jatfier; which, tho* it was plainly known to the 
ancients, has no other naoie among them: late writers have made it a 
Valerian, from the refemblance of its Flowers to thofe of this very Plant. 

This 
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This reconciles the difficulty ; for the Flowers of Wild Valerian are 
not only like thofe of this Narciflbs, but their difference is exaftly what 
DioscoRiDEs exprcffcs; they are larger at the openings and their colour is 
not a bright red as in thofe j but a whitifh Purple* If this be the cafe^ 
and this the Plant to which the Valerian Flowers are compared by Diosco- 
KiDES, tho' the refemblance be fufficient to juftify the comparifon, the 
author is inexcufable in referring to an Herb under the name Narciffus, 
which himfclf has no where mentioned or defcribed ; when he had treated 
at large of another Plant, the Daffodill, which is not the thing here 
meant under the name Narciffus : it could be only thought that he referred 
to the Plant of which himfelf had treated by tiiis name, when he ufed 
it in the prefent inflance ; but it appears too plainly, that it was to the 
Narciffus of other and earlier authors he refembled Valerian, and not to 
the Plant himfelf had defcribed under that term* From this, and other 
circumdances too like this, it appears a doubt to me, whether Dioscorides 
under/lood, or had ever fludied Botany, The nature of his undertaking 
led him to fpeak of Plants s and he did well and wifely to annex defcrip* 
tions ; but to afcertain their virtues was his great aim : and it is not impro* 
bable he colledted from others thofe accounts which he has given us of 
their forms, and colours. I would not depreciate a venerable name ; nor 
has this obfervation, properly, any fuch tendency. Dioscorides propofed 
himfelf to the world as a phyfician, and he appears to have been a very 
great one ; but he plainly was no Botanifl. 

Therefore we flill fee the long period of the ncgleft of Botany con- 
tinued. Four centuries had paffcd from Theophrastus to the time of 
Dioscorides, and no advance had been made: even this great man, whofc 
cxtenfive undertaking led him to treat of Plants, jret confidcring them only 
as medicines, added but a few to the Objeds of the Science ; and nothing 
to its progrcfs in Philofophy. 



C H A p. IV, 
The BOTANY of P L I N Y. 



A 



S we know nothing of Botany as ia Science before Theophrastus, 
_ _ the Grecian empire gave the world no author after him : the fub- 
jedl fecms to have flept among the polifhed world from that time to the 
period of the Roman Pompey, His vidtory overMithridates, gave it a 
Vol. L D new 
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new birth among the world of letters* What that celebrated prince knew 
of Plants, and of their virtues, appeared of Co much importance to the 
wife Romans, that the Conqueror ordered the writings of Mithridates to 
be tranflatcd by Lenaeus ; and men applied, in fome degree, to tkc ftudy : 
yet they made fmall advances. Cato, and Valoius, and Varro, arc 
the principal names celebrated on this account : but a few obfervations on 
the virtues and oeconomical ufes of a very fmall number of Herbs, was all 
the world obtained from their refcarches. Antonius Musa and Euphor- 
Bus, born, as it fhould feem, to bring the Grecian medic arts to Rome, 
grew famous about the fame time. The former of tbefe is celebrated for 
a treatifc on the Plant Vetonica, the firft of the Botanical Monographi. 
We have the name alfo of an ^Emilius Macer, of whom wc read in 
, Ovid, and who wrote in verfe of Plants ; but by all we know, this alfo 
was limited to their virtues; a poem not botanic but medicinal. Bassus 
arki Niger wrote in Greek of Plants, fome fmall time before DioscoRi- 
DES, but if that author's account of them be true, if the one was prolix 
and idle in his manner, an ignorant and injudicious compiler ; and the other 
took Aloe to be a mineral ; we need not much lament the lofs of what 
they wrote. Thefc Columella followed, eminent for his account of the 
tinciettt Hufbandry; but what he has written of the Field Plants,. or Gar* 
den Flowers, adds nothing to the Botanic Science. Of Dioscorides we 
have fpoken -, and a fmall period after him came Pliny. 

This name, treated too often with an implicit reverence. Truth, and a 
ftria enquiry into the Hiftory of Botany, would oblige Candour itfelf a 
little to prophane. Pliny muft not be ranked among the original writers; 
not can it be faid this fciencc owed to him any new light, or the leaft ad- 
vance toward improvement. His merit is that of a CoUeftor only ; but as 
he gathered from the writings of authors now loft, his work is highly valu- 
able. Perhaps the botanical part has lefs worth than moft of the others j 
but this, if ufed with caution, is not without its merit. As he coUeded 
generally, all that he has put down is not of equal authenticity. The works 
of Theophrastus and of Dioscorides plainly were before him ; and he 
has taken from them largely : other ftrange matter has its place among what 
he has thus collcdled ; and probably wc owe it to the Baffus and the Niger 
named before, or to one or other of thofe authors, whom, tho* not much 
to their honour, Dioscorides quotes as having written a little before him, 
Jolas, and Tarentinus Niceratus, another Niger, and a D10D04 
Tus condemned to eternal memory, by their imperfedions. AH thefc 
were before Plini? j therefore he might ufc their writings, and by a great 
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deal of his matter, and their charailers, it is probable he did j therefore 
thb* his great work is an epitome, as it were, of the Grecian and czrlf 
Roman knowledge, it muft be ufcd with extreme caution, cr it will lead 
the reader into ftrange errors^ It is evident, he underftood no Botany > 
nor had any knowledge of the Plants concerning which we find fo many 
chapters in his work ; he owed principally to the Greek writers what he 
has faid of them, and unhappily he was but a very indifferent mafter of 
their language. This appears plainly, becaufc we have the originals irt 
many inftances, and can judge of his tranflations, Thefe are the imper*- 
fedions of Pliny ; but guarding againfl the errors to which thefe might 
ieem to lead, we find a great deal o( knowledge in his work, not to be 
meet with in the others. 

From Theophrastus to Dioscorides, tho* a period of between three 
and four centuries, Botany had been {o little regarded, that not altoge- 
ther a hundred Plants were added to the original Catalogue : but the ac- 
count wears a new face, from Dioscorides to the time of Pliny ; and 
it is to that laborious Greek we probably are to attribute the advantage^ 
His writings feem to have raifed a fpirit of enquiry in the curious world, 
upon a fubjedl which had flept fo long : And the period between him and 
pLiNVj which cannot reafonably be accounted more than thirty years, 
added at leaf): four hundred Plants. Pliny names, and in fame degree 
defcribes, more than a thoufand fpecics. The fubjeft is ftarted in his 
twelfth book, and is continued to the twenty-feventh. It makes within a 
few pages half his vaft work. 

Pliny fets out with a bold and Angular principle, that Vegetables have 
a f 3uL What the more refervcd Theophrastus called the PringiplK 
OF Life in Plants, the Roman dignifies with that fuperior name ; diftin- 
guiihing it, however, from the foul of animals, as of a fubordinate kind. 
We muft not wonder at this thought in Pliny, for Soul with him meant 
lefs than we are taught to under(tand of it : he confiders Soul as the Seat 
of Life ; and tbo* he had been taught by that Hipparchus, whom all 
ages celebrate, to account the Soul of Man a part of the Heavenly Ef- 
ience, yet he defpifes thofe who held, as he exprefles it, the vain and idle 
thought, that it exifted after death- We know hence what he means, by 
that he calls the Soul of Plants, a fubtle fomething upon which their 
growth depends ; and which periftiing yvith them, there ceafes utterly. This 
is all the additk>n PlAIy made, if it may be called an addition, to the 
Philofophy of Plants. 
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In his arrangement of the fubjedls, he adopts the received divifion of 
Vegetables, into Trees, Shrubs, and Plants, beginning with the Trees 5 but 
he is very vague in his fubordinatc diftindtions. As there is nothing philo- 
fophic in his manner, the matter on which he feems to beftow moft atten- 
tion, is rather hiftorical than botanic : the periods when foreign Trees 
were firft introduced into Italy, and the inventors, or times of the inven* 
tion, of cutting them into various forms for gardens, are his firft confidera- 
tjons : from thefe he enters on the foreign Trees which produce Drugs 
and Spices; but he acquits bimfelf in this part with fo little knowledge, 
that he firft fays, the Pepper grows on a Tree like the Juniper 5 and after- 
wards, in the fame chapter^ that it is a fmall Shrub like the Myrtle : quo- 
ting their accounts who, as he fays, had raifed it at that time in Italy. Of 
Sugar he knew fomewhat more ; and we find by him, that the Romans 
had it from India and Arabia j he defcribes it as a honey-like con- 
cretion from a Reed. In the reft of the twelfth book, there is a great 
deal of information, concerning the early Hiftory of Drugs, but intermix- 
ed with abundance of abftirdity and error. He only can gather knowledge 
from it, who firft very well underftands the fubjed* 

His next book, in its firft chapters, treats profefiedly of Unguents ; and 
is hiftorical, but not corredt. After thefe the Palm, and many other trees, 
arc treated as in the preceding part, fo wildly, that Paper coming into con- 
fideration, leads him to an hiftory of the books of Numa. The four- 
teenth book contains his account of Fruit Trees. He introduces this with 
fome very whimfical cenfures upon Virgil, whom he reckons happy to 
have efcaped thofe of the world. A great deal may be learned from what 
he has recorded of the old management of the Vine, and the various 
kinds of Wine ; tho* we negled the Arabian kind, which made barren 
women fruitful, or that Traezaenian liquor which rendered the men impo- 
tent. The fifteenth book purfues the fubjed of the former ; treating of other 
Fruit Trees : but that fucceeding, is lefs regular. The honorary ufe of 
Leaves in Crowns and Garlands, has its place there 5 and after this, many 
of the Fruit Trees are treated of diftindlly, and with great erudition. 
There are in this book alfo fome approaches towards the Vegetable Philo- 
fophy. We fee whence this part was colledled j but it is not a fubje<9: on 
which Pliny fuccecds happily. The next treats of the Culture of Trees ; 
and of Manures, and the general Drefling of Land. The diredlions of 
Theophrastus are transferred hither : and a great deal is added to them. 
The articles of Grafting, and the reft of the Gardener's arts, are not fet 
down in all parts fo clearly as might have been wiftied ; but we find the 
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Komans kjicw them thoroughly. There arc paflages, in this author, on 
the fubjeft, from which we may even now gather much ioftruflion. The 
Vine alfo is here confidered farther than in the former articles, and with a 
great deal of knowledge. The eighteenth, nineteenth, and twentieth books^^ 
contain the pradlice of the Greeks and Romans in common Gardening 
and Agriculture : and in the end of the laft of theie there is introduced 
alfo fomething medicinal. The fubjedt of his next book is of Flowers ^ 
and as they yield honey, the management of Bees is introduced among 
them. The twenty fecond treats of a mixed multitude of Herbs, and a 
ietond time of Honey ; and the two next, give the medicinal virtues of 
many Trees and Plants, chiefly from Dioscorides. The twenty fifth 
book fets out with what would have been a more regular Exordium for 
the whole, a kind of Hiftory of Botany : the reft of this, as alfo the fuc- 
ceeding Book, give the medicinal virtues of feveral more Plants, with fome 
farther flight account of them. Finally, the laft, or twenty feventh, tho* 
lefs methodical than all the reft, is full of ufeful matter; bulthis is ftrange- 
ly mixed with impertinence, and perplexed with error. Wnatever the au- 
thor's coUedtions contained, that could not eafily be brought into the other 
books, fcems to be thrown together, without order, in this : and fo con- 
cludes his Botany. By this fketch ^f the writings of Pliny on the fub- 
je<fl of Plants, it will appear that they confift of a diforderly, and ilf rang- 
ed colleiftion of various things, compiled from different authors : and it 
will be found, thefe too often contradiifted one another. PlinV, who 
put down all, is therefore faid to have been fometimes at variance with 
himfelf J probably he never gave the laft finiftiing to his work: we know 
an unexped:ed death furprized him. But while we regret the imperfc(3:ions 
and confufion of this vaft compilation, which he has left behind him, wc 
cannot but allow it*s ufe and value. 

The Fate of Botany in this period refembles that in the preceding : Me- 
dicine was improved by the addition of a great number of Drugs ; but 
the fcience, from whofe ftores thefe were furniftied, languiftied. The 
Hiftory of Botanical Writers, is a common fubjedl: Gesker is eminent in 
it, and Fuechsius, from whom the careful Tournefort has compikd 
bis juft and judicious account, deferves more, perhaps, of the world, as 
an Hiftorian than a Botanift. One could not wifti to follow better leaders* 
But the immediate fubjeft here, is not a hiftory of the authors, but of the 
fcience : the two confiderations are intimately connected : and this moft 
eflential part has been the leaft regarded. It can only be traced thus in 
.their works, ** 
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CHAP. V. 

Of the State of Botany, from Pliny to the Time of 

the Arabians. 

npH E RomanB bad been waked to a fcnfe of tbe importance of a know- 
-■• ledge of Plants by Dioscoridbs ; tho' the Greeks, celebrated as 
they were in all other arts, had not caught from their own Theophras- 
TU6 the facred fire of fcience. That curious fubje^, the Philofophj of 
Plants, had lain negleded all this period, and was to lie in that dead 
Aate much Idngers but from the time of Pliny, Plants, fo far as they 
concerned medicine, or the ufeful arts, became greatly regarded. Rupua 
wrote of them in diis light under Trajan ; and after him PAlladius 
became eminent in the whole art of Agriculture : fo far as Plants were 
concerned with^ the limfts of this fubjed, he treated of them, but no 
farther. The Romans extended the ufes of Herbs, but the fcience of 
Botany was more known in early Greece. About a hundred and fifty 
years after Christ, Galen appeiired upon the theatre of the world; a 
Greek, as Dioscorides, tho' under the Roman empire. He has been 
celebrated, highly ; and tho," perhaps, he deferves lefs than feme have faid, 
bis merit, the value of his writings, is confiderable. An attention to the 
hiftory of drug?, poflcflcd him even to enthufiafm : not content with what 
he faw of them, or what he heard or read concerning their hiftory, he 
vifited the places whence they eame ; Lemnds, for its earth ; and Paleftine, 
to fee the Opobalfamum. 

Plants, which make fo confiderable a part of the Materia Medica^ 
(har^d his attention in a juft proportion ; but ilill it was as a Phyfician 
that he confidered them ; not as a Botanift. He feems to have been ac- 
quainted with about five hundred. Their vntues were the objedl of his 
i(earch : and thefe he has charadtered accordii^ to certain degrees of their 
imagined general qualities, hot, cold, moift, dry, and the like. 

Galen does not appear to have attended to the improvement of Botany, 
or if he had, the tafk had been too great for him. The fcience, which 
had rofe with Theophrastus, continued to decline, and w^as now fink* 
ing faft into barbarifm. A confufion of namesi and ill conceived de-^ 
fcriptions, obfcured the little light which had once (hone upon the fubjed i 
and all tended faft to general ignorance. Pliny had condemned the ufe 
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of Figures of Plants; and Galen laughs at thofe who (hould think to 
learn a knowledge of them from dcfcriptions. Such as wifhed to know 
their forms, were told there was no way but by their being (hewn to them : 
and thus Botany, even by the authority of thofe who had moft credit with 
the world, became reduced, from a regular and noble fcicncc, to a pi- 
tiful and precarious art ; which men were to learn by rote from one an- 
other. This, tho* they did not fcem to fee fo much who propofed it, 
Aruck at the root even of its utility : for it was in vain» ^^^ ancients in- 
f9rmed men of the virtues of Plants, if their names were changed. This 
Galen (hould have forefeen muft happen, when the knowledge of them 
was taught in fo precarious a manner ; and it had already happened : for 
Galen did not know many of the Plants of Theophrastusl; nor did 
thefe verbal inftrudtors, fuch as they were, well underftand one another. 
This ^ oace Oiews the miicry^of a oeghd of fcience ; and places lA a 
light or juft regard, the modern fixed and eternally cftablifticd diftinc- 
tions. 

Oribasius followed Galen ; bis countryman, and long bis difciple: 
we find in him an inftance of the unhappy truth juft named ; and we find 
little more. Galen knew fcarce half the Plants of Plinv, and Oriba- 
sius did not know thofe of Galen. Error is always the Parent of more 
error. All that is ufeful in this author, he bad from Galen ; but he 
i\as debafed the ftudy with puerile imaginations. 

Aetius followed, or was cotemporary rather with the latter years of 
Oribasius, another Afiatic Greek, as he and Galen were. He was 
a mere compiler, and a very indifi^erent one, fo far as Botany, our fubjed, 
is concerned. Trallian came next; and he difclofed a fpirit more free 
aind fit for fcience. He ftudied things themfelves, not the defcriptions 
of them ; and he often diflents from Galen, where truth demanded it, 
tho' be allows that author the high epithet of Divine. It was happy for 
the age, that fuch a man arofe as a Phyfician s and it had been well for 
Botany, if a genius fo much of the original ftamp, had direi^d bis thoughts 
mare that way > but it was then, and it continued long after^ an unrc- 
puted fcience. 

Another Afiatic, ^gineta, arofe a little after 1 a phyfician and a 
fcholar, who muft be named, becaufe he treated of Plants, but not dif- 
tinguifhed by the title of Botanift. He made an abridgment of the work* 
of Galen and his firft followers. Jn this work he could not omit to 
name many Plants s. but he added nothing to d»c ftore* 
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Such Is the Hiftory of Botany during the empire of the Romans. ThI 
rudiments of the fcience were imported from Old Greece ; but tho' Greeks 
wrote afterward, thefe were very little extended. 



PERIOD THE TH IRD. 

The State of B O T A N Y among the ARABIAN S. 

CHAP. VL 

The Revival of the Science under the Caliphs* 

'T^HAT knowledge of the Vegetable World, which Egypt learned 
-* from the Chalda?ans, and which being received in early Greece, was 
there exalted to a fcience, declined during the Roman empire, and died 
with it. That people had neglc<Sted it extremely ; and tho' many Greeks, 
celebrated for their knowledge, wrote under their government, the bcft 
they did was copying their mafters. We now muft view the fcience in 
another Mrz. After a period of more than three hundred years, wherein 
this and all other learned arts lay utterly uncultivated. Botany revived 
among the Arabs. 

In the year of Christ 754, the fecond Caliph, Al Mansur, a 
philofopher and fcholar, fired with the praifc beftowed upon the Grecian 
knowledge, gave order that the moft valuable of the writings of that 
people (hould be tranflatcd into his language. Something was done: but 
the great path he opened lay untrodden after him, till the fevemh CalipK, 
Al Mamunem. This patron of the ufeful arts, applied with a new 
fpirit to what Al Mansur bad fo well begun : he fought from Greece, 
by embaffies, whatever writings were moft refpeded in their philofophy ; 
and fcience, in the year 832, took root among his people. He who had 
thus obtained the Grecian writings, invited next, by his liberalities, all 
the learned to join in an undertaking of tranflating them : peculiar names 
among thefe people, now grew eminent in medicine and in philofophy : 
each had his deftined part in the great work ; and the Caliph him- 
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felf, from time to time, iofpcdtcd their progrefs, and joined in their rc- 
fearches. 

Botany now put on a better face; and promifed more in this new 
region than any where, excepting in her native foil. Ages had pafled 
fince their days whofe writings now became once more the bafis of all 
knowledge ; and much had been done, and much known, tho* rudely and 
irregularly hitherto, among the Arabians themfelves. This they added to 
the ft ores they drew from the old Gi^cej and they became adopters 
and improvers of Botanic Knowledge : not content to be what the late 
Greeks had been, mere flaves and copyifts of their predeceffors. Thefe 
Arabs were an intermediate race between the Greek and Roman ftatcs, and 
ours ; and it is, indeed, to them Europe owes, much more than to any 
others, its prefent knowledge of medicine. 

SiERAPio, the firft in point of time, perhaps alfo the firft in genius, 
among the Arabs, lived in the days of that fecond Caliph who undertook 
the introduction of the Grecian arts among his people : perhaps it is to this 
writer we owe the attention which that Caliph (hewed to them. He col- 
le<3:ed whatever he could . find relating to medicine, among the authors 
cither of Greece or his country, reduced all to order, and enriched the 
compilation with much knowledge of his own. He knew feveral of the 
Greek Plants well; and afcertaining the before vague and uncertain mean-, 
ing of their names, made thus the firft advance among the Arabs, toward 
the improvement of Botanic Knowledge. 

Razis appears confiderable after Serapio, and he had opportunities 
to have done much more than the other. Serapio Jived before and dur- 
ing the time of the firft attempt to introduce the Grecian learning into 
his country ; but Razis followed after almoft two centuries, within which 
period that fevcnth Caliph had appeared, who perfeded the work the fe- 
cond had begun ; and when all the Grecian knowledge had been almoft 
a hundred years familiar in his country. That part of the Materia Me- 
dica which is obtained from Plants, led Razis to fpeak upon this fubjedl j 
but it makes only a fmall article of his works ; and all we learn from it is, 
that tho' Botany had continued advancing, rather than declining, from Se- 
RAPio's time to his, it yet bad received but little addition. 

DioscoRiDEs and Galen were the oracles of the fucceeding Avi- 
cenn A I but he added alfo fomething from the improvements of his coun- 
trymen J and fottie portion of knowledge, tho' ftill lefs, from his own. 
He'feems to Have known many Plants ; and it muft not be denied, that 
fomething is added to the Botany of his country, tho' it be not much, in 
Vol. 1. E his 
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his writings. Actuarius appeared foon after, an author of a new kind : 
a tranfl:itor of the Arabian knowledge into its fiind»mental Greek. Such 
changes fciencc knows, and fuch ftrangc journeys. The charader of Ac- 
TUARius is formed of learning, diligence, and modefty. He feledlcd 
from the earlier Greeks, as well as the Arabians, and from the whole 
formed a judicious body of medicine 5 in which the Materia Medica, and 
Plants, as a part of it, have their place : but if he has added any thing on 
this head, it islefs than his predeceffors. Mesue, a prince, next applied 
himfclf to the ftudy of medicine among this people. He lived about the 
middle of the twelfth century ; and to a very perfcift knowledge of the 
former writers, added many things, from an extenfive and well confklered 
experience. Averrhoes was cotcmporary with Mesue; and, like the 
reft, he compiled with care, and added his owtt knowledge. Galbm was 
his oracle concerning the virtues of Plants ; but he feems alio to have 
known them from his owa obfervatioo. ' * 

Ebinbit AR| a more diftingui(hed name than all the r^ft, followed diefe 
HI the beginning of the diirteenth century ; and clofed the Arabian cata- 
logue. He ftudied the whole Materia Medica, but wasdiftinguiflied mod 
for Botany ; and he not only incrcafed the knowledge of it greatly, but 
gavb thi^fctence itfelf a new and more refpe^d cflimation* He tramlled, 
as Galen had done, to obtain perfedt knowledge ; and he wrote down 
Mto^e his obfervatioQS and difcoveries. As the Botanic part of the Ma- 
teria 'Medica, had employed his greateft attention, and he had feen the 
Plants themfelves, in long and repeated journies, and as be fpeaks of them 
from what he faw, brs writings ha^ a merit beyond thofe of all his 
countrymen. Me at the fame time extended and aicertained the objeds 
of the fcience : from him may be known the Plants, not of the Arabi- 
ans only, but many of thofe of the old Gceeks : which we trace elfewhere 
in vain. ^ 
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PERIOD THE FOURTH. 

The Stateof BOTANY during the BARBAROUS 

AGES. 

CHAR vir. 

The Decline of Botany to an abiblute Neglect^ 

WITH Ebenbitar died the Arabian knowledge; and Barbtrifm 
overfpread the world : this and the other fciences lay for a long 
time negleded. This Period takes its date from the latter end of the 
twelfth century ; and it continued till the time but little earlier than our 
latcft anceftors. Books were no longer written on any part of Medicine ; 
and the entire art now, like Botany in a fomcwhat earlier time, depending 
on tradition^ gradually decayed. But it was fated, that this fcience, as it 
had its origin in Greece, ftiould yet owe alfo to the Greeka of this period 
a faint attempt towards its reftoration. The firft Botanic writer who a|K 
pears after the juft celebrated Arabians, is Myrepsus. He wrote when 
every thing was yet obfcured in clouds of ignorance, and appears himfelf 
with difficulty, emerging from the general birbarifm. His language is in- 
elegant, and full of ftrange terms ; and his knowledge of Plants is extreme- 
ly confufed, not to fay very impcrfed:* This dawn of a reviving fcience 
was afterwards clouded over, and a more pcrfeft neglcft followed* The 
next writer of thefe Greeks, Nicolaus Propositus, is much inferior 
in all refpei^ts to Mvrepsus ; he is a crude colle(^or, with plainly nothing 
of hia own. The next in order of time to him is Hildegardis, and he 
finks yet below Propositus, degrading the little knowledge he appears to 
have colleded, by puerilities, and fuperftitious folly. Soon after this flight 
author appeared Platearius, with fomethins more of ftudy anddefign. 
This writer opened the fourteenth century ; and gave fome promife of a 
reviving literature. His diftinftion of the Vegetable part of the Materia 
Medica, is upon the received plan of Tree, Shrub, and Plant, and he 
writes with fome knowledge of the fubjedts : poor in comparifon with thqfe 
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of a much earlier date ; but fiiperior by many degrees to his immediate 
predeccflbrs. Twenty years after Plateariits, Sylvaticus publiflicd 
a great work on medicine ( but he had undertaken more than he could 
perform; and with a defign of explaining terms, he rendered them more 
obfcurc. SylvatIcus lived about the year 1320, and he appears to have 
known little of Plants. The fame period fumifhed three other writers 
fcarce better than the laft: thefe were Villa Nova, Dondis, and Pe- 
ter Crescentiensis. This latter wrote exprefsly upon Plants thro' a 
great part of his treatife, but with a degree of ignorance fcarce to be 
equalled. The miferable ftate of literature continued 5 yet men wrote, 
and wrote of Plants. More than a hundred years after thefe ftrange au- 
thors, Cuba publiflied his Hortus Sanitatis, in 14865 and he was 
followed by Thertona, De Bosco and Suardus. The laft of 
thefe wrote his Antidotarium in 1526: the others their feveral pieces 
fomewhat earlier : all fpoke of Plants, but with moft perfed ignorance ; 
nor had they language worthy even of their poor conceptions. The writ- 
ers of an earlier time, to whom they referred, were fome of the latcft 
Arabians : as to the Greeks, they did not fo much as properly know their 
names* They fhew they could not fpell Hippocrates* 



RE R I O D THE FIFTH. 

The STATE of BOTANY at the New Dawn 

of Literature. 

THUS, for four centuries, Barbarifm overfpread the world ; from the 
days ofEsEMBiTAR, the laft of the Arabians, to the latter end of 
the fifteenth century. Then dawned upon the world the firft light of a 
revival of letters : and Botany was early regarded bv thofc who (bine mc^ 
confpicuous in that undertaking. It is fingular, that in this icience we 
owe all to Greece : there the firft rudiments of Botany were eftabliflied j 
and that Gaza was a Greek, who in a manner began the reftoration of 
learning at this period, by a tranflation, firft of Aristotle, and then of. 
Theophrastus, into Latin. This led the way 5 and the father of the 
fcience had afterwards fo many connnentators, that Botany was plainly a 
much efteemed fcience. The works «f this great author, as they had been 
the original, became now the fecond bafis of all Botany; and Scaliger 
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and CoNSTANTiNE, Heinsius and Bod^us a ^tapel, laboured to ex- 
plain hismcanhfig. There wanted, and there yet wants, a Botanical Tranf- 
lator, to (hew us all his merit, and to give new improvement to the fci- 
ence. Hermolaus Barbarus followed: no more indeed than a Com- 
mentator, but one of a fuperior excellence ; and thefe were the men the 
age then wanted. It was not likely fcience (hoiild fliew her long obfcured 
head at once in an original form : th« rudiments were firft to be traced in 
thefe early matters; and Hermolaus explained excellently, the ac- 
counts of DioscoRiDES, relating to the Botanical part of the Materia 
Medica. The beginning of the fixteenth century gave the world Ru- 
ELLius, a Botanid and a Scholar 5 who following thefe with a greater de- 
gree of knowledge, and fcarce lefs learning, cftabliftied finally the doc- 
trines which they had juft begun to raife. Botany began with him to wear 
the face of a new fcience. . Others had ftudied names, and words j Ru- 
ELLius things : he was /killed in Plants, and for the time very confider- 
ably : he therefore was able to execute what others had attempted vainly ; 
and he told the world what were the Plants then known, which anfwercd 
to the names in Dioscorides and Theophrastus. From him firft, 
fince this revival of letters, men knew what were the Plants mentioned 
by the ancients ; and he is the firft who for very many ages had done 
any thing towards the advancement of the fcience of Botany. 

This opened a path into which many followed 5 and from Ruellius 
we may juftly date the Mra of Reviving Botany. Marcellus Virgi- 
xius came next after him, a lover of Botany, tho* of no great knowledge ; 
faithful in his comments on the old Greeks, and happy in the applica- 
tion of much of RuELLius's knowledge. In fome places he has inter- 
preted Dioscorides differently from that author, and always in that cafe 
unhappily. Monardus followed him; and while he added a great deal 
from his own ftudies, he did juftice always to Ruellius againft this 'infe- 
rior, tho' ufeful writer, A number of interpreters now followed ; Le- 
CNICENUS Brassavolus, Brunfelsius, Ripfus, the two Corpus's, 
and GouPYLus. Fuchsius come after thefe, and more than all men 
turned his mind to original and additional knowledge : the old Botany had 
been enough ftudied ; and it was time now to look into the book of nature. 
Lonicerus had (hewn many errors in the interpreters of Pliny ; and 
Brass a VOL us had attempted boldly, tho' with too weak abilities, at 
fomething new. Brunfelsius took the fame path 5 and tho* he added 
fomcthing, fucceeded, upon the whole, but unhappily. Thefe, however, 
all followed the Ruellian courfej and fomethiag, from time to time, was 
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added ta the fciencc. The firft Cordus fpoke alfo rf fame Plants from 
his own knowledge; and the iibcond of that name, fon to thk.firft, befided 
his comments upon Dioscojiides, pobkflicd A History of Plantsj 
with Figures. He was careful in his obfcrvattons^ and bis defcriptions 
are fcarce otbcrwlfe imperfe£t» than from the want of terms, for the. 
diflind parts ; an imperfection not to be charged upon him> fo much as 
on the flate of the fcienca in his time. 

RiFFUs, who wrote a little beforc,F and Amatus Lusitands, who 
followed th'is CoRDus^ were rafh and ignoraat commentators on the an*- 
cients; prefuming to explain what they did not underftand. Lacuna 
had more learning, but not much Botany. Tragus, who appeared next 
after thefe, and flourifhed about the middle of the fixtcenth century^ was 
a proper fiicccflbr of the laft Cordus: he ftqdicd Vegetables in their 
own ftrudlure, not in books alone. He publifhed a hiftory of Plants, witk 
tolerable figures; and he has given great light into the German Flora. 
Cornarius lived in the fame time, and he made fome» tho' flight ad- 
ditions to the fcience. He is moft known by a difpute with Fuchsius, 
too potent an antagonift. Goupylus was a fcholar, and a good com- 
mentator ; but be added little, the' he explained much : a ufefui, rather: 
than a great writer. Fuchsius a little after publifhed an excellent ac^ 
count of the German Plants, with a great many good figures : but Dio* 
scoRiDES is too often the author of the defcriptions ; and they are fre* 
quently, therefore, unlike the Plants : for the time is not yet come^ when 
the Greek Botany is To eafily reconciled to what we fee in Europe. This 
Fuchsius wifhed to find i and therefore often perfuaded himfelf he really 
found it. . 

RoNDBLETius, about the fame time, travelled in the fame path with ad«» 
vantage. He was happy in an aflbciatc, Pellicerius, a dignified church-* 
man; to whom thofe who envied Rondeletius, attributed his difco^ 
veries. He was a Naturalift of great diligence, and underftood very well 
what had been done before him* Pliny's Plants never were fo juftly un* 
dcrftood as by his means; tho' in the nature of the fubjeO, there muft 
be great imperfedtion. About this time alfo, near the middle of the fix- 
tcenth century, England produced a kind of Botanift. Turner's Herbal 
was publifhed in 1551 : a work better fpoken of by foreigners than it de- 
ferves : but its early date gives it ibme claim to notice. Mathiolus, cele- 
brated for his laborious commentarits on Dioscorides, fiouriibed a little 
after tbefe. He had great advantages from the many excellent v^riters who 
had confidered that author before him; but he wanted a real ipiowledge 
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of Plants* • He has coHcd^d boldly, and tranfcribcd Iwftily, tipon thb 
fohjtGt : (bmethmg of this be owns ^ but more is true, Maranta, an<i 
Adam Lonice^rus, are alfoto be added to the Batanifts of thrs great pe- 
riod ; the firft kww Plantr well, and has cxpJaioed happily fome of the 
obfi:ure ofics of the ancients j ihe other was too macb obliged to Tra- 

Botany was beoonie fo refpeAed, and fo fiUluonable, at diis happy 
period, that fome began to imitate thofc venenble Greeks who uiKkrtook 
the longeft voyJigcs, in fearch of Plawts > and others, whom their peculiar 
cocafioffi^ called abroad, made this alfo a p^t of their employment. The 
Bew workt, Axierica, was difcovecied; and Garcias, and the. two 
AcosTAs, Hernanoes, and MoNAR4>Ea, Bontjos, Piso, and Marc- 
ORAVR, with ra^any more, brought from thence, and from the other re- 
mote quarters ojf the earth, a muhitude of new Plants, The ftores in* 
creafed, new fpecies were known, and the ftudy was more cultivated : but 
yet figures, defcriptions, hiftorics of the peculiar Plants, were all ; and no* 
thing was attempted in the road of Science. 

Dal&schamp appeared a;boat the fame time. with thcfe, and fludicd 
the Vegetables of France carefully. He undertook a General Hiftory of 
Plants; and Molin^us affifting, there appeared, after fome years, that 
great work the HisTORiA LuGDUWENsis : valuaWc, tho' too full of errors. 
Tabernamontanus was nearly of the fame time; a curious obferver 
of the forms of Plants, and of their virtues : but he took fo much from 
others, that it is hard at this time to fay what was his own. Dojdon^us 
had written alfo juft before this period, adding fome Plants to the already 
increafcd number; a writer much obliged to others, but fair in owning it: 
and from a tranflttidm of his works, by Dodor Priest, oar Gerard 
ptrt together bis Engliih Herbal. In this, however much he borrowed, 
he sdSded fourteen Plants to the Botanic Catalogue. 

Cameharius was another of the Botanifts of this period, happy in 
his iflfttmacies and conneftibns with eminent perfims, who ftudkd the fame 
fobjeds. . He was attentive alfo htmfelf to the living Plants ; and the world 
would have been much indebted to him, if all he wrote, and all becol- 
kded, had been publifhcd. Sarracen, after him, gave new lights iiii9 
mmy parts of Dioscor ides ; a talk the earficr, becacrfe more Plants were 
khown : but hh error, like that of all his prcdeceifors, is the attempiiiig 
toto^ hardily td reconcile the defcriptions of tbofe oW Gredcs 4so the Plants 
of our Europe. Bellokius muft be added to ^ long lift of Botanifts 
rf the |«riod .whcfcof we now write j an author who fecms onfty to have 
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wanted longer life, to have demanded by his writings iofimortality : affidu- 
ous himfelf, and urging others to afliduity. What he has written of Plants, 
(hews a difcerning fpirit^ and an enterprizing genius. 

In 1573, Rawwolf travelled the Eaft, in fearch of knowledge; and 
tho' his obfcrvations were diftraQ:ed by many other objedls, he yet brought 
in great additions to the ftorc of Botany. Guilandinus and Prosper Al- 
PiNus followed, profeflbrs in the Patavian Garden ; they added to the 
increafe, as well as amended the ftate of Botany of their time : the latter 
vifited Egypt in 1580, and brought home many new Plants. The love of 
the ftudy now grew univerfal : and the immediately fucceeding time give 
birth to fyftem, in the bread of Casalpinus ; from whom we are to date 
a new ^ra in the Botanic Hiflory. 



PERIOD THE SIXTH. 

The REVIVAL of the SCIENCE- 

CHAP. VIII. 

Of the Origin ofSvsTEMATicK Botany. 

THE term BOTANY, has been undcrftood as expreffing the Doc- 
trine of Plants at large, and in all its various lights ; but tracing the 
origin and progrefs of the ftudy, we fee it at the feveral periods under dif- 
tinft appearances : thefe, however, are all reducible to thofe general heads, 
which we may diftingui£h by the terms Philosophick, Historical, and 
Systematick Botany. Of thefe, the firft and nobleft has been the leaft 
cultivated : it began, and in a manner ended, with Theophrastus : its 
objed is the nature of Vegetables as Vegetables, independent of all other 
confiderations. To this fucceeded the Historical Branch j gathering 
the Names and Numbers of Plants, their Place of Growth, their Virtues, 
and their ceconomic ufcs. This was the objeft of thofe who ftudicd 
Herbs from Theophrastus, to the latter end of the fifteenth century • 
when C-ffiSALPiNUs gave origin to the Systematick Botany. Till his 
time Plants were arranged, even in thofe who wrote beft of them, accord - 

2 ing 



Digitized by 



Google 



Thb history of botany* 33 

wg to the old and irregular divifion into Trees, Shrubs, and Herbs ; or 
according to their virtues, to the letters of the alphabet which began their 
n imes, or by fuch other vague and arbitrary methods. Their increaM num- 
ber n-^w made it ncceflary they fliould te better arranged ; and this great 
author ftruck out that path which has fincc been trod fo happily, of examin-* 
ing their parts, and deducing thence the characters of Claffes : arranging in 
each clafs all ihofc which had the pecu iar mark which made its diflindtiou. 
This is the true and only road to certain ki.owledgc ; we are happy who 
fee it fo afliduoufly followed, and fo greatly improved ; but the praife wc 
owe to thofe who have given the Syftems of Botany their prcfent form, 
muft not make us forget his glory to whom they owe their firft eflablilh- 
ment* 

The origin of fyftematical Diftribut'on, was the felefting fomc part of 
a Plant which was obvious and regular in itfelf 5 and eftablifhing a Cha- 
racter upon its Deftription, to which all ethers, that had the lame mark, 
wtrc referred. 

Thus were formed the Charadlers of Claflcs, firft ; and then the diftinc* 
tivc Marks of Genera. Between thcfe alio tl)ere came naturally, from 
leflcr particularities, the Subdivifions of the Clafs, by Orders. 1 he path 
once opened, one would have thought, all who had judgment^ would 
have rufhed into it: but this did not happen. The European Founder of 
the fcience was more than a century without one follower. It was evident 
no other way could afcertain the objeds of the ftudy s yet this was long 
rejected. 

The original invention was the choice of fbme one part for the Cha- 
rader : and what part that ftiould be, was left at difcretion. The great 
Inventor chofe the Seeds : which he had ftudied carefully ; he arranged 
Plants according to the fituation of the Corculum, or Heart of the Seed, 
and to its place upon the Plant : and upon this bafis be founded the firft 
juft arrangement of Plarits. 

Truth was thus ihewn ; and at length, when the great author*s name 
was almoft forgotten, others adopted it. None doubted whether Cjesal- 
PiNus had done right in fele£ting fome part, from which to form a Cha- 
ra^r ; but it became a qineflion whether he had chofen the moft proper. 
Hence followed the variety'^of methods : and the new period became a 
firuitful in fyftematick, as that of about one hundred and thirty years be 
fore bad been in the hiftoric writers. Convi<5tion at length appeared upc. 
the face df the defign ; and every Botanift perfued it : various parts of 
Plants, and various colle^^ons of parts, were adopted for the Charaders 
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of Cltffcs : opinion^ led feme, and a defire of novelty induced others, in 
their choice of different portions of the Plant. Tho' many bad fyfttms 
were thus formed, there alfo appeared fcveral which had merit ; and not 
the worft but gave a great deal of new light into the ftrudure of that part 
on which it was eftabliftied. 

. The old diftindtions were no more regarded : the virtues of the Plants, 
the fcafons of their flowering, their place of growth, or the initial letters of 
their nan>es, were no longer made the objcdts of arrangement. The early 
^ divifion into Trees, Shrubs, and Plants, indeed, long held its place : and 
^ ilubborn Nature fo far triumphed over the diftindions of arbitrary fciencc : 
at length Linnjeus rofe to abolifh that. 

To trace the period, and the hiftory of this new form of the Botanic 
Study, is to do more honour to this Cjesalpinus : we fee him rife a!onc 
from the full crowd of thofc who thought it was enough to number and 
defcribc the Plants ; and tho* the improvement he propofed was evident to 
all the world, yet for fo long a fpace of time none followed him. He ap- 
peared fingle ; and tho' refpedted, was unimitated. There was danger his 
difcoveries would perifh with his name. But tho' we muft give the in- 
vention of fyftem to a ftranger, our countrymen revived it after this negle(3:. 
One hundred and three years after CiESALPiNUs, Morison, a Briton, 
entered carneftly, and not unhappily, into the fame path. Ray followed, 
whom an accidental fervicc to a friend, led into the full road of fcience : 
our biftiop WiLKiNs, then bufied in his real Character, dcfired of 
Ray an arrangement of the Vegetable World, fuited to the purpofe of 
that work. This firft direfled the mind of that great man, ferioully and 
attentively to the claffing and arranging of Plants ; a ftudy to which he 
afterwards devoted himlelf in a manner entirely; to the great benefit of the 
Botanic World. He formed a method which, tho' full of imperfcdions, 
yet comes nearer nature than, perhaps, any other. Knautius followed 
Ray, and Herman him : Riverius was cotemporary with Knautius ; 
thefe both wrote in the year 1 690. And after four years more followed 
TouRNEFORT, the greateft of them all. 

Thus clofed upon the fciencc the fcventeenth century ; in the laft feven- 
teen years of which, the long neglefted inftitution of C-^salpinus was 
fo well revived, that there appeared no lefs than fix diftindl Syftems of 
Plants ; and each of very confiderablc merit. The authors of the four 
firft held the Fruits and Seeds, according to the original pradice of their 
great mafter, to be the propereft, at leaft the moft eflential, parts on which 
to found a Syftem. Riverius ftruck out the defign of fixing the Cha- 
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rafters in the Flower^ and Tourneport purfued this with an attention, 
induftry, and truth, which did honour to the Sovereign under whofc patro- 
nage he wrote, 

BoERHAAVE Opened the eighteenth century : a name, which if it did 
not (hine with greater luftre in the other fciences, would be eminent in 
Botany, Ray yet lived, and continued his ufcful labours, adopting more 
and more parts of Plants to his diftin(9:ions. Boerhaave continued the 
fyftem in its original courfe, making the Fruits and Seeds of Plants his great 
objeds in their arrangement. 

In 171 1, Heucher of Wittenberg appeared with credit; and led in a 
long train, who lefs regarding the original objeft of diftiniStion, followed 
RivERius and Tournefort in the choice of the Flower, Seven years 
after Ruppius wrote, adopting the fame part as the foundation of bis fy- 
ftem ; and this continued the eftablifhcd docSrine with Pontepera, He«^ 

BENSTRET, and LUDWIG. 

In the mean time Magnol diftinguiflicd himfelf by a new Syftem, 
formed upon the Conftrudtion of the Cup ; and in the year 1735 Linnjeus, 
too great for praifc, after having unfucccfsfully propofed his new thoughts V 

in England, publifticd in Holland that Syftem of Plants which charac- ^ 
terizes the Clafles according to the Filaments and Style ; and takes into the 
Generical Difiiniftions all the Flower. This fyftem thefucceeding four and 
twenty years have more and more eftablifbed ^ and if we may conjecture 
from its value, it will live ^even when a natural method fliall be found) 
(o long as there is fcience. 



The end of the FIRST BOOK. 
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BOOK IL 

O F T HE 

VEGETABLE STRUCTURE; 

AND THE 

LIFE OF PLANTS. 

INTRODUCTION. 

WE have fccn the Progrcfs of Botany, and the Rife of Syftcms j 
and there will be a place to examine each : to (hew its merit 
and defeats ^ and to enquire how far thefe may be ferviceable to the 
eftablifhing that great article A natural Arrangement op Plants : 
for all hitherto are merely artificial. 

To advance by regular fteps towards this great objcdl, we are firft to en- 
quire what Vegetables truly and diflindily are ; what place they hold in the 
general arrangement of natural bodies^and by what diftin&iveCharatfters they 
claim that feparate department 5 of what fubflance they are compofcd, and 
what is their internal ftrudure j what portion or degree of Life it is which 
they enjoy : and laftly, what thofe exterior pans arc, and whence dedu- 
ced, 



Digitized by 



Google 



38 VEGETABLE JB^Y R U C T U R E. 

ccd, on which thefe artificial fyftems have been, and on which a natural 
method may be eftablifhed. 

With this knowledge of the fubjec^ in general, and of its particular 
divifions, we may be able to judge how much is natural in every fyftem, 
and how much imaginary ; whfit is the true advance each author has made ; 
and how far his difcovcries or conceptions may be afliftant in the point dc- 
fired. The Vegetable Ccnftra<aion, and the dependant Life of Plan^, 
will be the fubjedts of the prefent Book. This is properly the Philofophy 
of Plants, extending to all ranks and orders of the Vegetable Syftem. The 
exterior parts vary in different fubjedts ; but yet they are in all an eftablifli- 
ed, and that a very limited number. Thefe will be the fubjedts of the 
fucceeding divifion : and as all Syftems are eftabliihed upon thefe j and all 
arrangements, and all diftindtions of them, from Clafs to Species, have 
their foundation in the difference of thofe parts ; when they are explained, 
and not before, the Diftindlions, Charadters, and Names in Botany may. be 
underilood. 

CHAP. L 

The Place of Vegetables in the System of Nature. 

VEGETABLES, the knowledge of which is Botany, hold a middle 
rank in the great orders of the Creation. Natural hodies arc arranged 
into three claflcs, diftinguifticd «afily, and utterly diftintft from one ano- 
ther : thefe we call Minerals, Vegetables, and Animals. The ge- 
neral ftudy of all is Natural Philosophy ; and the particular detail 
conftitutes Natural History. Botany regards only the Vegetable 
Clafs 5 but it comprehends fo far, both dodtrines i extending to the Philo- 
fophy as well as the Hiftory of Plants. 

To enter properly upon the ftudy, we are firft to afcertain its objects, in 
diftindtion from thofe of the other two great Clafles. The out-lines of 
the diftiniHiion are thefe. Minerals have increafe without life, organized parts, 
regular growth, or fenfation ; Vegetables have a regular growth, and a de- 
gree of life, but no fenfation 5 Animals grow, live, and feeK Minerals 
have no veflels ; Vegetables have vefTels for their nutritive juices ; Animals 
have nutritive vefTels and nerves ; thefe laft are a peculiar and diftinft fy- 
ftem. On this conftrudtion depends the eflential, univerfal, and invariable 
difference of the three great clafles of material beings. Minerals wanting 
vefTels, tho' they may be increafcd by an addition of parts, cannot have a 
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regular growth ; for that muft depend on veflels. Plants having vcflels, 

may have a regular growth ; for it is the efFed: of their proper office: but 

wanting nerves, they cannot feel ; that being the quality of nerve alone. 

Animals which have nutritive vcflcis and nerves, grow and feel j thefe be* 

ing the offices of thofe two fyftems. 

This cftablifhment of the charadleriftick of Animals in a fyftem of 
nerves will appear fingular j for every opinion does fo when it is firft pro- 
pofed : but, probably, more obfervation will the more confirm it : all I have 
been able to obferve, has this plain tendency; and certainly there wants 
fuch a fixed mark for the feparatc charadler. Nature made the mineral, 
vegetable, and animal world diftind } and nothing is diftind: except it have 
fomc fuch invariable character of the diftindion : this has been unluckily 
traced hitherto, and even the greateft naturalifts have, endeavoured to find 
it in charaders that were equivocal : many minerals have a regular form ; 
and there arc Plants which are not fixed to one place 5 and animals which 
arc : yet thefe have been the ufual marks of feparation. Anatomy teaches 
us diftindly what the nerves are ; and by that fyftem we feparate the two 
greater clafles : the minerals arc fufficiently diftinguifhed from both, in their 
nature and obvious appearance. Nature makes all her changes by minute gra- 
dations, nor is there any great gap in the univerfal chain. Thus the Senfitive 
Plant approaches towards the animal kind, in motion ; and the Dufty Byf- 
fiis fcarce enjoys an apparent diftindion firom the earth on which it grows : 
yet with a fixed cfaarader once eflablifhed^ there can be no difficulty or 
confiifion. 

Vegetables arc placed by Nature in a middle ftate, between the mi- 
neral and the animal clafies : fuperior to the minerals, in having organized 
bodies ; inferior to the animal kinds, in wanting a nervous fyftem. They 
are capable of grovirth, but below fenfation. 



CHAP. II. 

Of the Constituent Matter of Vegetables. 



w 



E are accuftomed to confider the Matter of Vegetable and Animal 
Bodies as diftind j but all may be reduced by fermentation to the 
lame fubftance. This fermentation is a plain and regular operation of na- 
ture ; which always takes place, in vegetable and animal bodies, when they 
cca^ to live and grow j and needs no human art to help it. A piece of 
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the flcih of a dead Animal, and the brulfed ftalk of a Plant, left to them* 
^ f;:lvcs, dcftroy themfclvcs thus by their own power* They grow moift, 
they heat,, they diflblve into one foft ofFenfive mafs i and there is do k<iow- 
ing from any quality in that matter, which was of animal, or which wag 
of vegetable origin. The animal nnd the vegetable nature are loft utterly ^ 
and each of the bodies is reduced to a fubftance neither animal nor vege- 
table in its nature, but capable of being converted into either ; of feeding 
equally Animals or Plants. So true it is, that Matter, as Matter, has no 
concern 'n the qualities of bodies; but all depends on its arrangement: 
hence water, which is taftelefs, feeds aromatick Mint ; and the fame earth 
gives nourifhment to bread and poifon. This folves the problem, of the 
lame earth yielding innocent and hurtful Plants: and it is no ccnmon 
pleafure to obfcrve, that the do(5lrines of our celebrated Newton arc never 
fhaken by true experiment ; but the more ftnftly we examine nature, the 
more they are confirmed. 

It is not the matter which originally conftitates a Plant, that makes it 
acrid or bitter, efculcnt or poifonous 5 for Matter, as Matter, is all alike : 
V the qualities of Vegetables depend upon the arrangement of thofe common 
particles ^ and this arrangement being made by the veflels of the Plant, ic 
muft be diflPerent where they are differently conftruded. What thofe vef- 
iels are, and how they are difpofed in various Plants, will be our next fub-» 
]c& ; but thus much we may fee upon the flighted view of Vegetable Na- 
ture ; that the conftrudtion of various kinds is extremely different ; and 
that this variation of form is owing plainly to the conftru(^on and dif^ofi* 
tion of their veflels: and as we find their qualities differ as much as their 
forms, and are, in fomc degree, connefted with them, we need not look 
further for the caufe. As we advance in this plain path, we find the traces 
of that truth marked yet more flrongly : the difference of Plants from 
Plants, is not by a wide and important diftindion between individual and 
individual throughout the whole fyftem : the great and palpable chara<5ters 
of variation, belong not to fingle vegetable bodies, but are common to 
great numbers, in diftin<5lion from other numbers equally large. Thefc 
conftitute the natural claffes of Plants ; which, however undifcerning maa 
may have confufed or overlooked their characters, are really but few. 

Certain Plants have hollow, jointed ftalks, and fing'e narrow leaves, 
huflcy cups for the flowers, and fingle feeds in them. This charader dif* 
ttoguiflies not one Plant from all the reft, but one vaft family, the Grafles, 
from all other families of Plants. In the fame manner, others have flowers 
in round fprcading tufts called umbells^ and two naked feeds follov^ing 
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each, with five fmall filaments in every flower. Thefe are the Umbelli- 
ferous Plants. The mod minute parts of their flov^^ers agree in this num- 
ber, and this is again the charader and diftinftion of another multitude of 
Plants J all of v^^hich agree in every particular of this conftrudtion 5 zvd 
differ by it from all others. Certain other Plants produce their feeds in 
little Pods, and have four of the fmall filaments which fupport the antherae 
in their flowers longer than the others : flight as this mark appears, it is 
inoft conftant. Thefe are the Siliquofe Plants : and this is, as the preced- 
ing, the charader by which a large aflbrtment of Herbs differ from ano- 
ther great aflTortment or clafs ; not one from all the reft. 

There can be no doubt, but the ftrudure of the veflels of the Plants 
occafi<*s this difference in their forms : for there is no other caufc ; and 
Doihing is effeftcd without one : but we fee alfo, that thefe arrangements 
of Plants, as they are fepara ed from all others by thofe characters, have 
alfo their peculiar and appropriated virtues ; common among themfclves, 
and difttngui(hing them from others. Thus, all the Grafles and Corns are 
efculent : the leaves are food for cattle ; and the feeds for the human 
fpecies, and for a variety of other animals. The Umbelliferous are warm 
and aromatick, and the Siliquofe Plants are acrid and dcobftruent Thefe 
obfervations hold generally true j and the fame agreement of virtues in 
thofe Plants which have the fame charafters of diftindtion, will, I believe, 
be found throughout the whole Vegetable Syflem, when a true natural 
method (hall be eftabliflied. This agreement of Plants of the fame clafs 
in their virtues, has been obfervcd by many ; but the great and plain truth 
which it may teach, feems to have been overlooked entirely. It is allow* 
cd, that Plants have very diftindt forms : it is allowed alfo, that this dif- 
tini^ion of form depends folely on, and arifes only from the different con- 
flru^on of their vefTels : we find Plants which have a like conftru(5tion of 
vcflfels, have hke marks of diftinftion from them ; and that they have the 
fame virtues : does it not follow, that as the form common to fo many, 
depends upon the peculiar conftrudion of thofe Plants, fo do their virtues ; 
which thofe of the fame, form, that is of the fame vafcular conftru<3:ion, 
ppflleis alio in common ? 

This brings us to the Point whence we fet out. The Matter which 
compofes Plants is the fame in all the kinds : it is arranged into as many 
forms as God created Species in the beginning of things ; to which there 
hzs not been one addition fince, nor one loft from the number : according 
to the arrangement of this common Matter, it acquires peculiar qualities 
Vol. L G and 
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and virtues J the Mattfer being fafccptibk of any £orni, and from that fornt 
deriving all thofc qualitica. 

We know what things )they are which feed and form a Plant ; and we 
know thefc ar« the fame in all the kinds* One parcel of moiiM will pro- 
duce every fpecies ; one quantity of water moiften that earth for all ; and 
they all grow furrounded by one atnfK>fphere. We may ett this mciuki- 
without hurt, we drink this water, and we breathe this air. Yet from a. 
feed of Deadly NightQiade fown in this, rifes a leaf, a dram of which « 
poifon. The burning juice of Spurge, or the bitter of Genttan, arc Bli- 
ther in the earth, the air, or water : thefe are compofed of matter fuited 
equally to the formation of all bodies ; and ready to form any into which 
they are thrown j this matter is inert in itfelf, and pofleffcs no quality but 
its own firmnefs. The vcffcls of the Plants arrange it differently ; not 
only in different fpecies, but in the diflindt veflels of the fame Herb; and 
this arrangement gives to the common matter fcent and tafte, colour and 
virtue. Do we need more proof that it is the form into which matter is 
thrown, which gives bodies all their qualities ? Let us obferve the efleds 
i>V thofe fimplc operations, which, under our own eye, put various fub- 
jefts Into different forms. In many minerals the fuUlance itfelf is inno- 
cent ; but lay it on the fire, and its vapour is pbifonous. And in Vege- 
table Bodies, our immediate fubjeft, the feme fubftance often pofleflei, in 
fucccfiion by thefe changes, three diflin<9: qualities 5 one while in the (late 
of nature, a fecond while fermenting, and, after it has been ferfiientied> 
another different altogether from both. We cannot doubt, but the noat- 
tet which fifes in vapour from tbe^mineral, is the matter or fubftance o£ 
that mineral ; and as we find it innocent in the one Aate, and fatal in the 
other, it cannot be but the different arrangement of ^the parts of the £ame 
matter, makes this great diflference. The vapour of fermenting wiiae,. 
rifes from the innocent Grape ; and neither that, nor air, nor wacer, have 
iimply any fatal qualities. We find fo many things can make this <bix\gc 
in matter, that we need not wonder a conftrtidion (6 complex and deli- 
cate, as we ihall prefently fee the vafeular fyftems of Vegetables to be, can 
effcdt it. Plainly, the original particles of all matter are the fame. The 
vegetable fubftance is compofed of the fame body with that of animals 
and minerals ; and while the earth feeds Grj&, the Grafs an Ox, and the 
Ox a Lion, the proper and unaltered ^fbanee of matter paftk alike thro^ 
all ; and 16 the fame^in all ; tho' difi^renftly arranged in'tltt feveral ^cies. 
Spontaneous fermentation divcfts it, aieer all thefe changes, of the fev eral 
^Orms and qualities it received from thofe variotis bodies^ andretained while 
4 in 
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m them ; and being reduced by this naturatopef«ion to its firft Aatc, it 
is ready equally to feed, artd fill, and compofe one or tlid other of them. 
Thales, the Oreek, faidall was formed of water. He feems to mean. 
that all bodies are canipofed of one and the fame matter, which is infipid, 
and void of every quality. This matter, he fuppofes, tho' compofcd of 
folid particles, to have been originally fluid ; as that condition rendered it 
rooft eafily fufccptible of the various neccflary arrangements. Solidity in 
thefe appeared to hinfi a condition of r^ftrarnt : and, perhaps, thtt-e was 
peritA truth m this philofophy. • 



CHAR HI. 

Of the Arrangement of Matter into a Vegetable Body. 

npHE firft view we take of a Vegetable, gives us an idea of an almoft 
^ infinite number and variety of parts, different in form and ftrufiujce ; 
and we are led to coofider it as complex in fo high a degree, that tjie 
arrangement of matter for the forming all thofe parts, feems in every in- 
dividual a new miracle. The Root, the Stem, the Cup, the Petals ,of 
the Flower, the Filaments, and the Seed Vessel, are all diftiuiSlfrom 
one another in Colour, Form, and Office. Thus much appears of 
difiference externally ; aod when we attempt the leaft article of a diiTei^on, 
there arife new wonders, in the conftrudtion of each part, and its peculiar 
vefifels* Thefe are of one kind in the outer, and of another form and 
ifaii&ure in the inner rind, dill different from both in the internal parts, 
and full of new variety. The appearance has difheartened many Irom 
profeouting the refearch, who might have made difcoveries;. for ^rge 
draughts are needful of this fpring, and they are, indeed, Pierian. 

PEasEVERANCE in the examination, will diveft the fubjecS of ^11 this 
feeming intricacy: the parts which appeared fo nuiDerous^ will be reduced 
to a very froall account s and the two Iburces of variety will be reduced 
to one. 

A CAREFUL Maceration, in foft w^er, will feparate the r^al parts from 
one another, and ihew that many are hut diftinj£t iq appearance. , By 
di£blving tho parencbynratooa fubftftnce of ^ entire Veg^tarbles^ we obtain 
the vafcular parts, feparate from ose another, . and ^mire; aud wh/^nfo-* 
ever we begta the account, we fio4 them onJy feven, Theff are* i» an 
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outer Bark; 2. an inner Rind ; 3 aBlea; 4. a Flcfliy Subftancc ; and 
5 a Pith. There is, indeed, between the Flefli and the Blea, 6. a Vafcu- 
lar Scries ; and 7. Cones of Vcffcls take their courfc within the Fiefh : 
thcfc are properly as diftindl parts as the five more ob-vious ones, and 
thcfe are all. 

Whatever pirt of the Plant we examine, we find thcfe,. be it a Fibre-, 
the Body of. the Root, or the Stem. We never find more:: and tracing 
ihefe thus feparate from all other parts of the Plantv we fee the other, or 
external portions, * are only produftions of them. All the imiiginaEy 
complex ftru<9:ure of the Plant beyond this, vanishes in an inftant, 
like thofe inchanted caftlcs in romance, which when the talifnKmir broke,, 
difappear. 1 he Root, its defcending Fibrej and the afcending Stalk, we 
th.us find are one, and not three fabftances : the fame feven parts com- 
pjfe them ; and they are contiaued from the one to the Qthcr,^ or formed 
by the procefs of growth. This reduces tBe entire Vegetable to one bo- 
dy; and what arc fuppofed at its fummit to be many new and ftrange 
parts, are found to be no nlofe than the natural eitreiiiities and termina- 
tions of the feven fubftances which form the entire body. Thefe external 
parts alfo are feveh ; i. the Cup ; 2. the outer Petals; '3. the inner Petals ; 

4. the Neftaria, ' cither vifibly diftinft/ or connected in one thick ring; 

5. the Filaments; 6. the receptacle of Seeds ; and 7. the Sedd-Vcflelsi 
or Seeds. Of thefe pans of a Flower five only- are accounted generally; 
for it has not btfen obferved, that there is a diftinftion of buter and inner 
Petals univerfally in Flowers; nor has it been remarked, that where there 
arc not vifible Neiftaria, a thick and jointed Cord always furrounds the bafe 
of the Receptacle. This will appear pn more obl^rvaition. The feven ex^ 
terior parts never fail to be found the terminatioijs only of the feven 
conftituent fubftances of the Plant; wh?n the maceratibn is well managed. 
The Cup terminates the outer Bark, thc'inncr Rind ends in the outer Pe- 
tals, the Blea forms the inner Pptals, the Vafcular Sferies ends in the Nec- 
taria, and the Flc(b in the Filaniehts ; the Conic Clulfcerb form the Recep- 
tacle, and the Pith furniflies the Seeds and their Ctpfulesi This isthe ge- 
neral conftrudtion of a Vegetable Body ; it will be iUuftrated in the fuc- 
cecding chapters, by particular inftances, but here the entire view' of the 
fubjed was neceffary. We fee by it, that thefe fourteen patts, feemingly 
fo different, are reduced to feven : and we fhall fee thefe are univerfal in 
Plants ; the* their courfe be lefs plain in fome, and their terminations lefs 
diftinct in others. As to colour, we fliall find that accidental, the fame 
outer Rind is Brown in the Root, green on the Stalk, and Red in the Cup 

perhaps ; 
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perhaps ; while it is all found by this maceration to be one piece, one con- 
tinued fubftance. 

Every piece cut from a Plant tranfverfely, therefore, contains all the 
parts of the Plant, ready to grow in length, into a Sialk upwards, and in- 
to a Root downwards ; and to feparatc, at a due height from the Root>, 
into the fevcral parts of a Flower. This is plain and certain from the 
experiment ^ and this fcts afidc all the vague, and indeed abfurd, opini- 
ons of Trees in their Seeds, and the innumerable Germs around their 
'Trunks and Branches. Any tranfverfe piece of a Plant, if it be prefcrved 
from rotting, is capable of growth 5 and every Seed contains what was 
originally in the globule- of Farina, a detached piece of the Hcfti, or ef^ 
fential part of the Plant 5 which is equally ready to grow as the other. 
The produftion of Plants from Cuttings, and from Seed,, is. therefore the 
feme, only that the one is feparated by violence, and the other by the. 
cour/c of growth. 

Thus we fee the arrangement of the common particles of matter into 
a Vegetable Body, altho' it be a work highly: perfeft, and worthy of hi^ 
Land who formed it, yet is not fo complex a thing as it appears : and 
that this arrangement being once made in one individual, the fpecics is 
created for ever : for growth is the confcquencc of the arrangement, when 
it has heat and moiHure; and there is no generation among Plants. 

This is the general fyilem of Vegetable Bodies ^ and we may from thia^ 
proceed regularly, to the detail of. their parts. 



CHAP. IV. 

Of the Parts of P l an t s. 

A Perennial of a firm texture, and not too complex compofition, , 
-^^ will be the fitted fubjedt for feparating the parts : I have therefore 
chcfe the Black Hellebore; a Plant which confifts only of a Root, 
Radical Leaves, and a Flower Stem ; and which is fo hard in its fubftance 
as to blow in our coldeft feafons. 

There is auother eflential reafon why I have chofen this Plant : to un^ 
derfland the parts properly, we muft have them entire; and to begin 
from the true foundation, we are to trace them all from the extremities 
of the Fibres of the. Root, to the part wherein they terminate^ . 
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In moft Plants thefe Fibreg'of the Root run to an extreme length; 
and tcrmimte too fmall f« fight, and too tender to be taken entire out of 
the earth. Tfec(e> thcrefopc, we could not examine: hut inf the Hel- 
lebore the Fibres of the Roof arc not more than five or fix inches long; 
they may be taken out of the ground entire ; and their extreme termi- 
nations are as thick as a large pin. Therefore they can be examined eafily. 
Sec Plate L where the Plant is repwfented in its natural fize, and with all 
jts parts. 



CHAP. V. 

The Preparation of a Fresh Root of Hellebore 

for this E N au I r Y. 



o 



,N the firft day of January, 1759, I dug about a Plant of Black Hel- 
lebore, at eight inches diftance every way, clearing out the nmuld to 
^ two ^ades deep ; then getting the fpade under the ball of earth left with 
}\\t Root, raifed it entire* I laid this balU with the Plant in it, under the 
fpout of a pump, and pumped on it gentlf, cleaning at the fame time be- 
^ t,ween the parts with a Camel's Hair Pencil, till all the earth was wafhed 
away ; and the uninjured Fibres were left clean and entire. 

This is the Root which I have dcfigned in the annexed Plate, with the 
. entire Plant growing from it. 



CHAP- VI. 

Examination ofa Fibre. 

TJ^ROM this Root taking oflF a Fibre near its head, we fee it is thick at 
^ the top, gradually diminishing to the other end j and at different dif- 
lances from the body of the Root it has three diftinft appearances. If we 
make an imaginary divifion of its length into three parts, as at Plate II. 
Fig. I. — I, 2, 3. we (hall fee it is ofa pale brown, and fmooth, the firft 
third of its length 5 the fecond part is ofa dufkier brown, and flia^y > and 
the third portbn is fmooth, whitiih, and nearly pellucid. It fends out no 

fub- 



Digitized by 



Google 



VEGETABLE STRUCTURE. 47 

fubordinate Fibres} and the end is not diminiflied into an invifible point, 
bat has a fair iargenofs for the view, and is tec minated by a kind of but* 
ton, 4. I have added it diftind:, and a little magnified at ^9. 

The portion (i) is of the nature of the body of the Root. Its fur- 
face is entire and fmooth 5 it receives no juices from the earth, but con- 
veys and improves thofe received below. The part 2, draws the principal 
Douriftiment 3 the Shaggy furface is compofcd of Fibres of a peculiar kind. 
The part 3, is as yet only in the condition of one great Fibre. It will 
be proper to examine firft the furface in thefe three parts,, and afterwards 
the internal fubftance. 

To this firft purpofe a thin piece of the furface fhould be taken ofF 
khe whole length of the Root, with a very delicate Knife : and a piece of 
each part laid before the Microfcope. The piece of part *i, marked 
Fig. 5, is a plain fmooth piece of rind, with nothing rifing from off its 
furface. VciTels appear within it, but of thofe we fhall treat hereafter dif- 
tinaiy. 

In the piece of part 2, figured here at 6, we fee the (haggy furface 
is Gompofed of little Fibres. Thefe are (hort, pellucid, and very fimple 
in their ftrudlure. We fee in this piece the courfe of the Veflcls, as ia 
the former ; and thefe Fibres take their origin always from thefe, and ne- 
ver from the interilicial fubftance.. 

To examine one of thefe (mall fibres exaftly, it will be proper to cut 
off a very fmall fegment of the piece 6, and laying it in water before the 
double Microfcope, with a powerful magnifier, we fee it as exprcfled at 
8 5 differing in nothing from the part 3 of the large Fibre, except that 
it is more pellucid : it is a plain, fimple, uninterrupted tube, terminated 
by a fmall button at the extremity, juft as the longer Fibre. Thefe twift 
themfelves varioufly about, and the clubbed ends refembling the heads of 
Animals, they appear fo many little ferpents, or dracunculi, darting theic 
fmall heads about with fury. 

The part remaining to be examined of the furface of the Root, is the 
third divifion or extremity. This being the fame \ 
named, only larger, will ferve happily to difclofc 2 
Tig 7. It appears fimple ; but when larger magnifiei 
it, like the other parts, vafcular : only all is more d 
object of attention is the terminating Head or Button. 
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C H 'A P. VIL 

Of the Head which terminates the Fibre* 

HP HE naked eye may fee this head at the extremity of every Fibre 
•* plainly, in a Root thus cleaned : and it is impoffible to look on it 
without furprife ; it is fo different from what the received opinions fay con- 
cerning the extremities of Fibres. They are fuppofed fmall beyond all 
view, and open. On the contrary, we fee them here enlarged and clofe. 
The greateft wonder is, that a thing fo obvious, in a regular enquiry, 
flbould have efcaped the obfervation ot Naturalifts fo long. The depth of 
Winter is the time to make ihefe obfervations j for the warmth and wet 
of Spring make great changes in the Fibres. 

To the naked eye one of thefe heads appears obtufely conical, larger 
than the adjoining part of the Root, and altogether different in colour 
and fubflance ; that is colourlefs and tranfparenr, this part is opake and 
yellow. No mor^! appears till we cut it open. 

A TRANSVERSE fcdion of this part fhcws a very delicate conflrudion, 
and very wonderful : but we fhall be more familiar with the parts which 
compofe it as we advance farther in the Anatomy of the Plant : for tho' 
they be thickened in a peculiar manner, they are the fame feven parts which 
compofe the reft of the Plant. See Fig. lo, 1 1. — counting from the centre,, 
they are thus difpofed. 

There is a cavity in the middle of the head, and this is furrounded 
with a thin lining of white Pith, the fame with the Pith of the Stalk or 
Fibre ; round this is carried a thick coat of a greenifh fubftance, which 
is the Flefh of the Plant, the fifth conftituent fubftance of Plants, rec- 
koning from the furfacc ; and near the inner edge of this are placed fix 
conic clufters of vefTds, whofe points pierce the Pith. Thefe are the 
fixth conftituent fubflance in all Plants. On the outfidc of the coat of 
FleOi runs a vafcular feries ; it appears only in diftindt Dots, but is com- 
pofed of VefTels inclofed between two Membranes ; this is the fourth 
fubftance in all Plants. Over this is a very thick coat of the Blea ; which 
is whitifli, and upon this are fpread the two Rinds, the innermoft of which 
thickens at the end of the head, into a kind of jelly. All thefe parts go 
compleatly round this head or extremity of the Fibre, returning upon 
themfelves in fo many arches ; and there is no opening at the end of the 
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Fibre 5 their courfc, as icen in a longitqdinal feftion, is feen at Fig. 12. 
And if from thefe we dircft the eye to the trahfverfe and longitudinal 
fedlion of a Fibre, Fig. 13, 14. we (hall fee the fame parts moft diftindlly; 
for the fevcn fubftances arc the fame in the body of the Fibre, and in this 
fingular head at its extremity ; only that they are all larger, firmer, and 
more diftinft in the body of the Fibre, and more tender, foft, and deli- 
cate in its head. Innumerable veffels are fent from the Flefti of the Plant 
thro* the Blea, as alfo from the Blea into the rinds in this part, for draw- 
ing nourifhment, but none pierce the furface, The whole coat is fpungy. 

That Nourifliment which this part of the Root receives from the 
earth, is not taken in at an open extremity, as was imagined; but enters 
die fpungy cavities of this head ; and being received into its fubftance, pe- 
netrates, in the fame manner, the furfaces of thofe Pibres which run into 
this part from the other coats; and is thence diftributed to the entire Plant, 
thro' their veffels. 

This fyftem is new; but the eyes are its evidences. The fourth Mag- 
nifier of the common Double Microfcope fhews it difVindly enough to af- 
certain the fad, that the end of a Fibre is a hollow head, where all the 
coats are continued round, and which has no opening : and the greater 
Magnifiers fbew the communications of the Veffels as diflincflly. 
' The other opinion, that the extreme Fibres of Plants opened in a kind 
of Mouths at their ends, was, indeed, contradiftory to reafon ; for the 
Juices muft, in that cafe, have been received into the hollow where the 
Pith lies, whence there is no proper communication with the fix other 
fubftances of the Plant. Perhaps the nourifhment of Animals is received 
in the fame manner, and the extremities of the Ladteals maj be formed 
thus. One inftance in animal nature there is which I have found plainly 
anaiagous : this is the Gordius, or Hair-worm. This creature has no 
mouth : its head is covered with juft fuch a gelatinous fubftance as the 
end of the Fibres in this Plant; and all its nourifhment pierces the pores in 
the fame manner. 

In Vegetable Nature every thing confirms this fyftem ; and therefore, 
altho' new, it will, I flatter myfelf, be favourably received. When Roots 
are (hortened in tranfplanting, they firft fend out a gelatinous covering of 
this kind : and when Cuttings are planted, the firft effort toward their 
growth, is a callous knob covering the wound. The Juices differ in thefe 
fevcral inftances, and therefore the fubftance of the head differs alfo in 
its firmnefs 5 but the proceeding is the fame in all : Nature admits no 
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Juices to the Vcflels of a Plant, but thro' the fine pores of fuch a head ; 
and they are thence only given to the Veffels which run thro' the Body* 



CHAP. IX. 

The Internal Construction of a Fibre. 

WE have fccn the Surface and the Termination of a Fibre of the 
Hellebore Root ; and the diffeftion of that laft part of it naturally 
leads us to the Anatomy of the whole. For this purpofe, we are to chufe 
an entire healthy and found Fibre, taken frefh out of the ground at the 
feafon named before; and to examine it by tranfverfe fedions, and by 
fplitting. The parts are moft diftindt in that portion which is next the 
body of the Root : therefore it will be beft to cut it afundcr at about half 
an inch from its infertion. 

In a thin flice cut tranfverfely from this part of a Fibre, and laid be- 
fore the Microfcope, we fee feven conftituent parts very diftindtly. Fig. 13. 
I. An outer Rind; 2. an inner Rind; 3. a vaft white Blea, compofed of 
hexagonal Veffels ; 4. a fingle feries of greenifli Veffels ; 5. a greenifh 
flefhy fubftance ; 6. fix conic clufters of Veffels; and 7. a fnow white 
Pith, formed of Veffels extremely minute. 

So much a tranfverfe feftion (hews. When we fplit the Fibre diredly 
along the middle, we fee the fame parts diftin<9:ly in the fame proportion ; 
and on laying a thin piece of fuch a fedion before the Microfcope, we dif- 
cover the Veffels of which each part is formed. See Fig. 14. — i, 2, 3, 
4> 5' 6, 7. 

These feven parts continue their courfe to the extremity of the Fibre, 
and rounding that extremity in fo many arches, return without interrup- 
tion up again to the infertion of it at the body of the Root. The next ob- 
fervation leads us therefore to that infertion. 

This is the plaineft that can be conceived. There is no Joint, no 
Knot, not fo much as a Gland, or Ganglion, at the part : but the two 
Rinds, and the Blea, and Vafcular Series of the Fibre are continued plain- 
ly and fimply into the Rinds and Blea, and the Vafcular Series of the 
body of the Root. Fig. 15, 16. e. Thus far the Root and its Fibre arc 
one continuous and regular body : but the Flefli, the conic Clufters, and 
ihe Pith, are diftindl in each. 'Tis eafy to fee now in what manner a 
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Fibre is produced from the body of the Root : for tho' wc have been ob- 
liged in the daecourfe of enquiry to begin at the extremity of the Fibre, and 
follow it to the Root; that Fibre is, in the courfe of Nature, produced 
from the body of the Root, not the body of the Root from it. We are 
therefore now to change the courfe of examination, and confider the body 
of the Root : and are to trace this Fibre carefully from it. 



CHAP. X. 
The Construction of the Body of the Root. 

'T^IIE body of the Root in Hellebore is fmall; not tuberous, nor bul- 
^ bou5, nor of any determinate form ; but a mere oblong, fimplc lump, 
irregular in fhape, and compoled of the fame parts with the Fibres, which 
are thus difpofed. 

In the center is lodged a conlidcrable quantity of Pith, inclofed in the 
Flefli and its Coats, and there kept diftindt and feparatc from all other 
parts; having no connexion with, nor continuation into any of them. 
This^ Pith follows the courfe of the Root in all its irregularities, at an 
equal depth within, and equal diftancc from its furface ; nowhere com- 
ing within an eighth of an inch of the Rind, nor any nearer at the ends 
than elfewhere. Fig. 1 6. a. b. We fee it is a mere exfudation of the 
flefliy fubftance of the Root, which furrounds it ; produced from that, 
and producing nothing. This Pith is of a whitifh colour, with a tinge of 
yellow. 16. I . 

Just upon the verge of the Pith run the conic cluftcrs of Veflels, fcarce 
feen in a longitudinal fedlion. 16. 2. The fubftance covering thefe is very 
firm, as broad aS a fmall twine, and of a greenifh yellow. Fig. 16. 3. 
This is the Flefh of the Root, and in the prefent inftance it is very folid. 
It is cafy to fee by the connexion of the Pith with this, that it is its proper 
lining ; and is regularly produced from it. 

This fleftiy coat follows the courfe of the Pith, and in many places 
(hoots proccfles of its own fubftance into it, and even thro* it, appearing 
like lines in a map, or letters of the alphabet. 15 c. Thefe ferveto fup- 
port the two fides of the Flefh, at equal diftance, where the Pith would 
not have ftrength enough to do it ; and they divide it in a manner into fo 

H 2 many 



Digitized by 



Google 



S2 VEGETABLE STRUCTURE. 

many portions. This flefliy fubftance is every where at an equal dif- 
tance from the furface, rounding the bafe in form of an arch or (hell ; 
and what may appear more ftrange, but is equally certain, purfuing its 
courfe in the fame vaulted form at the top of the Root, 16, b. and under 
all the Fibres, 16, b. Tho' it fends out a part of its uter fiibftance into 
them. 

Thus terminates the Pith, the conic Cluftcrs, and the Flefli, forming 
arches within the common coats, and returning upon themfelves ; but it is 
not fo with the other parts. Next above the Fiefh appears the Vafcular 
Series, i6, 4. tho' very indiftinCtly in the longitudinal fedlion : and over 
thefe lies a thick white Blea, 5. This is continued in an arch round the 
bafe of the Root, but it has no fuch termination at the head, 16, d, for 
there it runs up into the Stalk, making the fame third part in its fubftance. 

Next above this we find the inner Rind of the Root, 6. This is of 
an uncomnwn thicknefs, and is pellucid, and almoft colourlefs, or of a 
very faint greenifh white. This makes the gelatinous part of the heads of 
t"he Fibres, and is nearly of the fame fubftance here. 

Over this is carried the outer Rind, 7. which is brown and thin. Thefe 
4are all the conftituent parts of the body of the Root : of which the three 
innermoft alone are peculiar in a manner to it. The reft arc continuations 
of the fame parts in the Fibres^ and are continued alfo into the Stalks. 



CHAP. Xi. 

Of the Insertion of the Fibres at the Body of the Root. 

TH E body of the Root is the original part produced from the Seed of 
the Plant. It is, indeed, the Corculum or Heart of the Seed fwell- 
ed and enlarged into that form 5 and the Fibres as well as Shoots for Leaves 
and Flowers are all produced from it. The Flcfli in the Stalk of the ori- 
ginal or parent Plant, furniflied that Heart of the Seed ; and this flc(hy 
fubftance of the Root is the fame thing fwelled to a larger bulk. Its Pith 
hasT>een thrown out from its own Veflels -inward.; and the feveral Coats 
externally have been produced in the fame manner by its extravafated Juices 
hardened into a fubftance; and by continuations of thofe Veflels ^hcm- 
ifclves in flender branches into it* Thus the flefliy fubftance in the body 
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of the Root, is the eflfential part of it: the reft having been produced 
from this : and fo we {hall find have all the other portions of the Plant. 
Firft wc arc to trace its Fibres. 

When we have laid open the body of the Root lengthwife, it will be 
cafy to cut off a Fibre at a fmall diftance from the furface, and fplitting 
this along the middle, and carrying the knife in the fame even line into 
and thro' the fubftance of the Root, we ihall fee plainly in what manner 
it is produced from 4t. Fig. ij. abi: d e. 

The Fibre, we have fcen, is compofed of all the fame parts as the 
body of the Root. The two Rinds, and the Blea, and Vafcular Series, are, 
indeed, continuations oT thofe parts entire from the Root ; the Flefti is a 
portion of the furface of the Flefh of the Root ; but the conic Clufters 
and F^ith are fyftems peculiar to each part. The origin of the Fibre is from 
the outer furface of the fleihy fubftance of the Root: 17, a. This part 
keeps its uninterrupted courfe along the body of the Root, even where the 
Fibre has its rife, 17, b, and forms a yellowifh line between the bafe of 
the Fibre and the Pith, 17, c ; but a part of its outer furface is raifed hori- 
zontally in form of a fmall blifter, whofe crown is very thin, and whofe 
body in a fedlion reprefents two threads, 17, d e, a little diftant one from 
the other. This Blifter thrufts out all the coats of the R-oot in that part^ 
and is the original of the Fibre. The Blea, where it is puflied by the 
tqps of thefe two threads of the fleftiy fubftance, goes with them outward 
with a fmall procefs ; and fo do the two Rinds. The flc{hy threads arc 
xontinued in length, and thefe three parts being alfo continued with them, 
a Fibre is formed, fuch as has been dcfcribed ; compofed of a flefhy fub- 
Jftance, a Blea, and two Barks, which are the fame with thofe parts ia 
the original Root, and, indeed, muft be, becaufe they are thofe parts them- 
fclves, only thruft outward. Thefe accompany the courfe of the Shell or 
Threads of flcfliy fubftance, till they have reached fix or feven inches, 
which is the natural length of the Hellebore Fibre ; and there the two 
threads which were at firft one continuous fubftance, being only a kind of 
blifter rifing from the outfide of the flefliy fubftance of the Root, form an 
arch or vault : this terminates that part of the Fibre. The three Coat§, 
and the Vafcular Series, are only the provifions of Nature for its fccurity, 
and really nothing more than productions or continuations of the fame parts 
from the body of the Root, for its fervice : thefe form the fpungy fubftance 
of that Angular head before defcribed, and make a thick vault over it ; and 
the others in the fame manner furround it, not terminating, as has beea 
iuppofed, .at its extremity. 
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Thus we learn the true nature of a radical Fibre. It is not a new pro- 
diidion fronrj ihe Root; but is -truly a part of the fubftance of the Root 
itfelf, firft raifed in a fmall blifter on its fle{hy part, and then carried out- 
ward into a confiderablc length. It is in form a lengthened cone j hollow, 
and crowned at the extremity with a protuberant head. 

Its conic clufters of Fibres, and the Pith, are all that remain to be con- 
fidered ; for tho' it receives nothing from the Pith or conic Clufters in the 
body of the Root, there are fuch cones of Veflels in the Fibre, and there 
runs along its center all the way, a certain quantity of abfolutc Fith. 

We have feen the firft appearance of the Fibre was a blifter on the flefhy 
fubftance in the body of the Root. The Pith of the Fibre is no other 
than a matter thrown off from the outer furface of the Flefh under the 
original blifter, and is lengthened with the reft of the parts into the entire 
Fibre. The conic Clufters, which are original productions of the Flefh 
in all parts of the Plant, are in the fame manner formed in this. 

The Pith is formed as that in the body of the Root ; and the plain 
manner wherein we fee this done in the prefent part, confirms the dodrine 
with regard to the origin of the other. In fine, a Fibre of a Root is no 
other than a long procefs of the body of the Root itfelf, increafing the 
furface to draw more nourifliment. Fig. 1 8, is a longitudinal fedion of the 
fame Root reprefented at 17, with the new Fibres more advanced in 
growth ; at 16, e, is a Fibre yet longer: and at Fig. 23, is a fplit Fibre, 
with a piece of the Root magnified. 



CHAP. XII. 

Of the Ascendant Shoots. 

T^HE body of the Root, in its courfe of growth, at the fame time that 
■^ it pufhes out Fibres from the fides and lower part, fends alfo from 
the upper part, or crown, (hoots which arc to furnifh Stalks and Leaves. 
The origin and ftrufture of thefe are yet to be examined : and we fhall 
then have cleared the Root, and may advance to the body of the Plant, 
its Leaves, and its Frudlification. This part of the Root, and the origina- 
tion of Stalks and Leaves from it, may be confidered in two views, as 
they appear two ways in Nature: i. As the Germ, or Bud for a future 
Plant, is placed on the abfolute crown or fummit of the Root, 19, a ; and 
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2, as a (hoot or proccfs of the Root, is formed for it, feparating from the 
body of the Root at a greater depth, and bearing the Germ upon its head, 
19, be. The Stalks and Leaves of Black Hellebore are produced both 
thefe ways ; and the latter, as moft analogous to the formation of the Fi- 
bres, will demand the firft confidcration here. 

The origin of one of the afcendant flowering Shoots is this. The Root 
being filled with nouriftiment, and able to fupport more Leaves and Stalks 
than thofe which rife from its immediate Crown, a provifion is made by 
Nature for more Heads, and more Crowns from below. The flefhy fub- 
ftance ^f the Root rifes into a blifter within its other coats, either near the 
top, 19, b, c, or at, perhaps, two thirds of its length or depth -in the 
ground, d. This is exadly like thofe blifters which gave origin to the Fi- 
bres, only it is larger; and is directed upwards : -it fwells out in the fame 
manner ; and firft forms a lump upon the furface of the Root. This 
grows from time to time larger and longer ; and inftead of making its way 
downward, as the Fibre did, keeps the direction upward. It reaches to 
the furface, or nearly fo, and there it terminates. A Root of Hellebore 
with fuch a procefs, full grown, is reprefented entire at Fig. 20, and fplit 
at 21, where is alfo ihewn a Fibre tending downwards. 

This difledlion fhews the Shoot to be exactly like the Fibres in fubftancc 
but not in termination. All the coats of the Root are continued up the 
whole length of this procefs ; and a Pith foon arifes from the fleftiy fub- 
ftancc at the bafe of the blifter, 21, a. The fleft)y fubftance forms an arch 
or vault juft under the crown of this Shoot j returning into itfelf as in all 
other parts: but the coats do not return upon themfclves in that manner. 
They terminate abfolutely in the head of the Bud, and there form the firft 
rudiments of Leaves and Flowers ; every coat terminating in fome one part. 
Thus we fee the fleftiy fubftance of the Root is one continuous body, fur- 
rounding it entirely ; and is diftind: in the body of the Root, tho' in part 
continued into the Shoots and Fibres. 

This is the plain and fimple formation of the afctndant Shoot or procefs 
of the Hellebore for flowering. The Head or Crown of that Shoot form- 
ing the rudiment of the future Plant, is conftruded thus. 

The outer B.irk of the bo 1y of the Root being continued to this pro- 
cefs, ends in certain Scales at its top ; fee Fig. 22, which is fomewhat 
enlarged. Letter a. Thefe are the Scales a, in the principal Figure termi- 
nating 24, alfo the outer Rind there ; the inner Rind terminates in certain 
other Scales, b, which are to be the outer Petals of the fucceeding Flower. 
Clofe within thefe we fee in the Crown the Vafcular Scries, 22 c, which 
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is very difficultly diftlnguifliable m thefe longitudinal fedions of the Root 
itfelf. Within this part, in the fplit. Crown, appears a portion of the 
flefhy Subftance, but not the whole, ,22 d. The principal part of this 
fubftance makes the vau^ or arch, by which it returns upon itfelf, and 
makes the entire commuijication round. the Root; but a procefs of it rifcs 
in this Crown as a Blifter ; juft as in the origin of, the Shoot itfelf; and is 
continued into the Germ qf Bud upon the fumrrpt. There it does not re- 
turn into itfelf entirely, or form an arcji of ihc.wjiole ; but \ part is again 
fent off, and terminates like the outer/fubftanccsp, -in many thjhe^ads, which 
end in the future Filaments. Withii) this is a green line, which is. a. part 
of the conic C d finally.^ Pith is^raifed under this Blifter *as 

tinder the othc ^tending itfelf. in length, terminates alfo in the 

rudiments of t s, 22, g. Thus is the,Bud of Black Hellebore 

formed ; and t formed, is defended ,by many Scales fep^rat^d 

from the three rings. Thi$. b«ing un.derftood, the formation 

of a Bud at th ypcr crawn of the Ropt, is known, for it is 

the fame with that of the Crown in this. 

We fee of what parts the Root is compofed.j and ?we are now to exa- 
mine the entire Plant-. 



CHAP. XIII. 

The Construction of the En tire Plant. 

O^HE rational courfe will be, firftvto con^rm, by more obfervaltions, 
^ what and how m^ny are the conftituent parts of a Stalk, as well as a 
Root, and Fibre, by traafverfe fedtions j then to feparate thefe parts one 
from another by maceration ; and thus enquire into their ftrudturc : and 
finally, by longitudinal fcdtipiis of |he frefh Plant, to fee what arc their 
connedlions, and how one is united to another. 

The firft difcovery we make by the tranfverfc fedions of the Stalk, the 
Fibre, and the body of the Root, is, that the conftituent parts arc the fame 
in all of them in number and conftrudion : differing only in propbrtioij. 
And this is a difcovery of no fmajl moment. We find by this, that Vege- 
tables have a compofition peculiar to them as Vegetables ^' and univerfal 
among them : that it rs'^.Plant? they confift of a certain number of feOn- 
ftkuent parts; and that^ as among uit feveral porttoas^f a JPlant, Stalky 

Root^ 



Digitized by 



Google 



TV ^ 



— ^ 



Digitized by 



Google 



Digitized by 



Google 



VEGETABLE STRUCTURE. 



S7 



Root, and the like, the only difference is, in the proportion of thefe con- 
flituent parts to one another, fo it*is alfo in regard to the greater difference 
of one fpecics from the reft. 

A CERTAIN number of conftituent parts, therefore, are found in all 
Vegetables, and in all the perfedl parts of every Vegetable. Thefe the 
ancient philofophy held to be only three ; the Bark, the Wood, and the 
Pith : later refearches increafed the number to five, accounting two Barks, 
the Blea, the Wood, and the Pith. To thefe, the obfervations it has been 
my fortune firft to make upon this fubjecft, have added two; increafing the 
number of conftituent parts to feven : and if v^ add the membranes which 
inclofe thefe feveral portions, the account will run much higher. 

The two parts I have found, and which had efcaped the obfervation of 
others, are a Vafcular Series between the Blea and the Flefh of Plants 
which laft is the part analogous to the Wood in Trees ; and an afTortment 
of conic clufters of VefTels, taking their origin within the inner furface of 
the Flefh, and pointing inward into the Pith. 

Therefore accounting the conftituent parts of a Vegetable Body, they 
are, as we have before feen in the Hellebore Fibre, feven -, and they are 
difpofed in this order. 

1. A THIN brown outer Bark. 2. An inner Rind, green, and much 
thicker. 3. A Blea, white in colour, and many times thicker than both. 
4. A Vafcular Series, or fingle courfe of VefFels, of a deep green, inclofcd 
diftindHy between two membranes. 5. The Flefh of the Plant, of a 
yellowifh green. 6. The conic Clufters of VefTels, of a mixed green and 
white colour. And 7. the Pith perfedly white. 

All thefe parts are feen diftindlly in the fedions of the Fibre, the body 
of the Root, and the Flower Stalk ; fedions of all which are given in 
Plate III. all thefe parts being portions of the entire Plant, proceeding from 
the Root to the Fr unification. In the Stalks of the Leaves we fee fewer ; 
their fimple office being only to imbibe moifture from the air, and to ex- 
hale the redundance of it at other times, for the nourifliment of the Plant, 
and due motion of its Juices. Thefe are therefore to be accounted only 
as a kind of appendages to Plants 5 nor are they of abfolute necefljty, for 
fome kinds live without them : to the others all the feven conftituent parts 
arc necefTary, becaufe from them rife, in a plain and certain courfe, the 
Flower and Seeds. 

The Figures 25, 26, and 27, reprefent three tranfverfe fcdions, or thin 
flices, of a Fibre, as they appear before the Double Microfcope. 25 Is a 
fedion taken from the naked upper part of the Fibre near.the body of the 
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Root. 26 Is a fedion cut out of the middle part of the Fibre, where it 
is hung about with Fibrills in form of Hairs. And 27 is cut from the 
plain and tender part toward the extremity. The feven conftitucnt parts 
are equally prefent in all thefe portions of the Fibre, only they are lefs 
diftind: where it is tendered and moft juicy toward the extremity, as at 
Fig. 27. 

Advancing from the Fibre to a feftion of the body of the Root, wc 
fee all the fame parts, and have them more diftindl, as the fubjeft is larger : 
and there we have the firft inftance of that difference they (hew in the 
feveral portions of the Plant, beginning with a variation in number. In a 
tranfverfe fedlion of the body of the Root, cut extremely thin, and viewed 
before the Double Microfcope, with its fmallcr powers, we fee all the feven 
parts diftindly, as reprefented Fig. 28. Each has its regular place, and 
regular proportion to the others ; but the conic Clufters are doubled in 
number. They were only fix in the Fibre, but here they are twelve. In 
the Flower Stalk the parts are ftill the fame, but they differ in proportion ; 
the Blea is lefs in quantity, and the conic Clufters are there twenty-four. 
This is reprefented, moderately magnified, at Fig. 29, and largely and 
diftindlly at Fig. 30. What remains is only to trace the parts in the Foot- 
ftalks of the Leaves. 

At Fig. 31. is reprefented the body of the Footftalk in a tranfverfe fee- 
tion magnified, which confifts only of an inner Rind and Blea, with 
twelve of the conic Clufters ; and at 32, is reprefented a like fedlbn of 
one of the divifions at the top, in which are only four of the twelve Cluf- 
ters, a regular portion being fent into each of thofe parts. 

We are about to trace the courfe of thefe feveral conftituent parts thro* 
the Plant, in the fucceeding chapters ; nor will this be difficult to an at- 
tentive eye, becaufe they continue the fame in all the portions of the Plant, 
whether they are continuations one .of another, as the Rinds^ 6cc. or ge- 
nerated in the part where they appear, as the Pith : but one thing is fccn 
plainly in thefe feflions, which demands enquiry here : this is the variation 
of the conic Clufters in number. 

It would be natural to fuppofc, that the fix of the Fibre were continu- 
ed into the body of the Root, and vrere there divided ; and that the twelve 
of the Root became, in the lame manner, the twenty-four of the Flower- 
ftalk : but if this were the cafe, there muft be many times twelve in the 
Root, for there are many Fibres ; nor could the twelve we find there fur- 
nifli the four and twenties of the feveral Flowerftalks; for they are very 
numerous from one Root. This is the Problem ; and in a difcovery fo 
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new, nothing muft be regarded but plain obfervation. It will be neceflary 
to the underftanding Vegetation, to trace thefe conic Clufters very care- 
fully, for their office is important, nor was it poflible the Growth and Life 
of Plants could be underftood while thefe remained unknown. 

Transverse fe<Slions of the parts fhew the place and difpofition of thefe 
clufters, but 'tis in the fplit Roots we muft trace their origin. To this 
purpofe chufe a found Root of Hellebore ; fplit this perpendicularly down, 
and chufing a part for obfcrvation that has a Fibre growing from it, cut 
away the reft : then fplit this piece again, fo that the knife may pafs thro' 
the middle of the Fibre, and fplit that alfo down fome part of its length, 
cutting oflF the one half by a perpendicular ftroke. Such a piece of the 
Hellebore Root is reprefented Plate III. Fig. 33. and it is the only kind 
of feQion in which we can trace, in one view, the courfe of thefe clufters 
of Veffcls in the Fibre, and in the body of the Root, fo as to fee what 
connexion there is between thefe conftituent parts, in diftin<5l portions of the 
Plant. Such a fedlion is reprefented Plate III. Fig. 33. The different 
faces in this figure all fliew diftiniftly the feveral conftituent parts of the 
Plant ; and we fee at Letter a, in what manner the fame parts, namely the 
conic Clufters, and Vafcular Series, are diftinguifhed in a tranfverfe fec- 
'tion, which at b are fcarce to be difcovered in the longitudinal divifion, be- 
caufe they appear there only as a kind of Fibres running the fame courfe with 
the reft of the parts. 

We ftiall find, in tracing the courfe of the other parts in the purfuit of 
this fubjcdt, that the FIcfh of the Plant does not run entire from the body 
of the Root into the Fibres ; but the principal part of it purfuing a plain 
courfe round the Root, a portion only is fent off from its furface to form 
the Flefli of the Fibre. Therefore, in the body of the Root there is an 
hdlow for holding the Pith, c c c -y and in the body of the Fibre there is 
» another, d d d. Thefe two hollows we fee do not open one into the other ; 
for this fedion is made thro' the very center of the Fibre; and all that 
thicknefs of the Flcfli of the Plant reprefented at ^ ^ ^, has its place be- 
tween them, nor is penetrated by any hollow whatfoever. Now the place 
of the conic Clufters of Veffcls is always within the Flefti of the Plant, 
as appears in all the tranfverfe fedtions of this Plate. Therefore the mafs 
of impervious Flefh marked e e e^ being between the clufters of the Fibres 
and thofc of the Root, they cannot be abfolute continuations the one of 
the other, any more than the Pith of the Fibre and the Pith of the Root. 
Their fituation is as <iiftin€l as their number. 
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What is the abfolutc courfe of thefe Clufters in a Fibre at its extreme 
termination, we have feen j they are continued in arches., cound that ex- 
tremity, returning upon themfelvcs, as has been rcprcfented Plate II. Figures 
lo, II, and 12, It remains to find in what;- manner they terminate at the 
top of the Fibre, where it is "joined to tho Root. To know this we muft 
take off the Fibre /i from the bocjy of the Root gy gt the- part b, not 
ftrait down tranfverfcly thro ; but by an arched ftroke, fuch as is marked 
by the dotted Line / k. It. will be more pr6p9r to cut out an entire Fi- 
bre than one which is fplit, for this obfervation ;. but the divided piece of 
the Root 33, (hews exa(^ly where the jcnife is to.pafs. Many trials will 
fail ; for it is effcntial to cut juft under the Sitfih made hy the FIe(h of the 
Fibre, without wounding the Veffcls themfclvcs ; but with attention it may 
be executed ; and if a Root be chofcn for the purpofe which has been a- 
little while macerated in water, if foma fragtnents of the Flefli remain oa 
the top, a fmall pencil working in water, will^get them, off, and (hew the 
courfe of the Veflcls entire. We (hall thus fin^ that the. conic Clufters 
of the Fibre not only do not run into the body of. the Root, but that 
they never enter the Flefli at all ; they rcluri^upon th^mfelyes in fo many 
arches, juft within the vault e, made by the Flefli of the Fibre, and conr 
ftitute, as it were, another difqontinued fliell within that, iyrrounding every 
where the Pith. At Fig. 34. is reprefented the head of a Fibre, taken 
from a Root which haJ been fome fmall time macerated in water, in which 
the fix broad and arched lines are the conic Clufters preferved entire. 

We fliall fee in the fucceeding ch^ters, that thefe Clufters of Veflcls 
are, in the fame manner, difcontinuous bfetween the Root and Stalks : but 
there is yet one obfervation which the prefent fedlion of the Root offers, 
and which muft properly find its place here. 

Altho* the conic Clufters in the Fibre arc not continuatioiis of thofe in 
the body of the Root, there yet is a communication between ihem j and# 
perhaps what thus is feen in the perfed Fibre, as a conxiliualcation only, 
was originally the fourcc of thofe Veflels.; 

On cutting off a very thin flicc of the part of the Root, Fig. 33. e e e, 
which is the mafs of the Flefli of the. Plant, between the Rpot and Fibre, 
and laying it in water before the Double Microfcope, we perceive certain 
thick white lines, running a courfe contrary to that of the Veflels which 
compofe the Flefli, and interwoven, as it were, among them ; befide the 
multitude of thefe threads which muft have been cut afunder in various 
angles, we feldom fail ta fee ten or twelve very confpicuous and entire, in 
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the thinneft pieces. They are repreftnted in Fig. 33. at w /^ w. In any 
of thcfe which are cut entire, we may trace the origin and infertion, as 
well as the whole courfe. In that part of the thin piece which has been 
a portion of the body of the Root, if we have been fo happy as to cut 
thro' one of the Clufters, we diftinguifti a fmall line between the Flefh 
and Pith, of a mixed dark and pale colour. This is reprefented at Letter 
n, and its termination at Oy ihews that it is a longitudinal view of one of 
thofc Clufters j this fedlion having been made fo as to take the courfe of 
one of the twelve great Clufters juft within the furface, the variety of col- 
our is owing to the different coloured Veffels of which each cf thefe Cluf- 
ters is compofed. 

From one or other of the green Veffels of this Clufter arife all thofe 
white lines which pierce the fubftance of the interjacent Flefli, and make 
their way to the Clufters of the Fibre, where they form the vault or arch 
p9 at the head. Being white, it would be natural to imagine they arofc 
from the white Veflels of the Clufl:cr ; but palpable obfervation fhcws it is 
otherwife. I have fometimes thought I could diftinguifli a green thread in 
the middle of each. If it be fo, they have only thick white coats, but 
carry the rich green Juice of the Clufter. The Flefh of the Plant gives 
paffage to thofe Veffels, and as they proceed from the Clufters of the body 
toward thofe of the Fibre they unite two, or more, into one larger ; and 
in this enlarged form they are plainly inferted into the Clufters of the Fi- 
bre. Probably this is the origination of the Clufters in the Fibre, and 
in thefe arches at the top of the Fibre the Clufters properly begin, being 
produced by the united branches of thofe fmall white Veffels from the 
Clufters of the body, and naturally enough extending themfelves along 
each way, between the Flefli and Pith of the Fibre, till coming to the ex- 
tremity they return in an arch, and reach the head again, where they be- 
gan. This is the courfe of thofe Veflels in all the Fibres ; and the Letters 
e ty ffy in Fig. 35 of this Plate, which reprefents the entire Plant diffec- 
tcd, divefted of its outer Rind, and with the inner feparated, and ready to 
be taken off, fliew part of the very fame conftru<aion with b i l\w the 
Figure 33,t only not enlarged enough to appear diftinftly. 
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CHAP. XIV. 

Of the Course and Construction of the Outer 

Bark. 

Tj^ROM this view of the place, and difpofirion of the feveral conftitu- 
^ ent parts of this Plant, we may proceed to trace their courfe and ter- 
minations J and afterwards their conftrudkion. The courfe and termina- 
tion of the feveral parts can be truly known but one way, which is by 
feparating each part from the reft, without tearing, or otherwifc injuring it, 
This is a tedious and delicate operation ; but it is not imprafticable. The 
purpofe is, to feparate one by one the feveral coats and conftitucnt fubftan- 
ces of the Plant, beginning with the outcrmoft, and working inward : this 
is not to be done in the entire Plant, nor while it is frefli and growing; he 
who fhould undertake fuch a tafk, would attempt what is impoffible; 
but with the help of maceration, and a proper divifion, it may be effected. 
I fhall direct others according to the method by which I have fucceeded. 

In the mouth of January take up a Plant of Black Hellebore in Flower, 
getting it out of the ground entire, Wafti away the mould from the Root, 
and laying the whole Plant lengthway upon a board, cut it acrofs into 
ten parts. Each part will confift of many pieces of the Plant, but thqr 
will be all pieces of the fame general portion of it. Thus the firft parcel, 
counting from the bottom, will confift of a number of ends of Fibres ; 
the fecond will confift of pieces of Fibres cut from a little higher; and fo 
on. Let there be ready ten earthen pans, with about a pint of crater in 
each; and mark them i, 2, 3, and fo on to the tenth. Into the Pan 
marked i, put the firft parcel, and the others, in a regular order, one 
parcel into each pan. Then tye a paper loofely over each, and fet them 
by to macerate. Thus there will be a number of pieces of every part of 
the Plant for experiments ; and by laying together one piece out of each 
pan, in the order wherein they are numbered, we may at any time make 
up the whole Plant. It was from pieces of this kind that I obtained all 
the preparations which confirm the following experiments. Different time 
will be required for the maceration of the feveral parts ; therefore the ex- 
periments upon them fhould be often repeated : for what does not fuc- 
ceed in one ftate of maceration, will in another. The outer Bark is the 
5 firft 
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firft part to be taken off, and we muft begin with the body of the Root, 
bccaufe this coat is there moft perfedt, and was the original Bark of the 
Seedling Plant, the Fibres and Stalks, with their Bark, having been produ- 
ced from it. 

Fasten a flat piece of cork with fome cement, fuch as Cutlers ufe, to 
the bottom of a white ftone plate ; fill the plate with very clean foft 
water, and here begin the feparation. Take one of the pieces out of the 
pan which contains fome of the body of the Root. Wafli the piece clean : 
fplit it down the middle, and lay one of thefe parts, with the fplit part 
upwards, upon the cork in the plate, and fix it with a couple of needles : 
I have fine needles faftencd to long handles for this purpofe. Then ex- 
amine the edges with the help of a fmall magnifier, and there will be feen 
fome places where the outer Bark is lefs firmly united to the inner than 
in others ; thefe are a kind of openings made by the diflblution of the 
thickened Juices which had lain between the two Rinds j and having been 
feen with the glafs, they will afterwards be more eafily diftinguifhed by 
the naked eye. Introduce the point of one of the hooked and edged needles 
into one of thofe openings, and then working gently between the two 
Rinds, the outer may be feparated from the inner ; and by purfuing this 
method with pieces from the other pans, we may thus obtain the outer 
Bark of the entire Plant feparated from the other parts. We are not to 
expert that we can get this entire even from the moft favourable pieces ; 
but in how many fragments foever it is got off from the Plant, thefe be- 
ing put together, (hew us its whole courfe ; and thus we know how much 
of the Plant it covers, and in what manner. 

The outer Bark of the Hellebore thus feparated, and laid together 
in form, is represented in Plate II. Fig. 24. and thus we fee its whole 
courfe on the Plant. 

The original outer Bark, is properly the covering of* the Root, and 
nothing more. It extends from the extremities of the Fibres a a^ to the 
furface of the ground b j but toward the top it fufFers fome change. From 
the extremities of the Fibres to the top of the Root, where the Stalks 
jife, it is of the fame uniform texture and colour, thin and brown ; but 
from the crown of the Root upwards, it becomes greeni(h^ and is fomje* 
what thicker, making a kind of fhell for the outermoft defence of the 
Bud b c. Great care muft be taken in getting ofi^ the Bark from the Root 
juft at the Crown, the part marked r; for it is very tender, and eafily 
breaks there ; but being taken oflF with care, we find the greenifli part is> 
abfolutely continuous with the brown, and is its extreme termination. 

The 
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The outer Bark of the Hellebore Root, therefore, covers it with all its 
Fibres, from the furface of the ground to their extremity, there rounding 
them without any breach or aperture, fo that when feparated from the 
reft, it may be compared to a glove, with numerous, long, and very flen- 
dcr fingers ; but with no opening, except at the top. 

This is the original outer Bark of the Hellebore, which is confined to 
the Root 5 but there is alfo a fecondary one, which covers the Flowering 
Stalk. This Stalk firft rifes without any outer Bark, the inner Rind of 
the Root being its natural covering. This is reprefented in the Figure 24 ; 
the inner part of the Root being left within the feparated outer Bark for 
that purpofe, e e e e. We fee here the green inner Rind making regular- 
ly the outermoft covering of the Stalk, the other terminating at b b^ hav- 
ing covered that part of the Plant which was under ground : but the part 
f f^ tho' it rofe naked, does not continue fo : a new outer Bark is formed 
for it from its own extravafated Juices, hardened by the air ; and this co- 
vering the two Films gg^ terminates there entirely. Thus there are pro- 
perly two outer barks of the Hellebore, formed for the protedtion of the 
different parts of the Plant, and having their fcparate terminations ; that 
of the original outer Bark being at the furface of the ground, that of the 
fecondary one at the upper Film of the Flowering Stalk. Thefe two Films 
originally fall over one another, and cover the Bud of the Flower \ and 
thus the outer Bark, till the Flower opens, forms an entire covering for 
the Plant. 



CHAP. XV. 

The Construction of the Outer Bark. 

TJA VING feparated this outer covering of the Plant in a number of 
*-* pieces, any one of thefe may be ufed for enquiring into the ftrudure 
of the part ; and there is little difference from whatever part it is taken, 
but it is moft perfect on the body of the Root : this was the original part, 
the Fibres, and the Flowering Stalks having been produced from it : there- 
fore in this it is bed to feek its fabrick there : and by tracing it regularly 
in this, and comparing it occafionally with the outer Bark of other Plants, 
we fhall not only difcover the (lru<fture, but the ufes of the part. 

One 
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OnIe of the fmall pieces of the outer Bark being laid in clean water, 
and rubbed over gently with a pencil, to wafli off all accidental foulnefles, 
or remains of other parts, is in a condition for this examination. It is to 
be laid in a drop of water upon a plate of glafs, and viewed with a very 
powerful magnifier. It thus appears a kind of net, with large irregular 
mefties; of a brownifli colour ; what refemble the cords of the net being 
browner than the reft. Whether we lay it with the outer or inner furface 
upwards, it has the fame appearance. We perceive the me(hes are not 
open ; for in that cafe the interftitial part would be colourlcfs j but on which 
ever fide we view them, we difcover that they are filled up by a mem- 
branous matter. A piece of the Bark thus appears as at Plate IV. Fig. 39. 
And examining the edges of the piece, we fee very plainly this membra- 
nous matter, between the abrupt ends of the feveral Veffels a a a. 

To examine the ftrudture farther, let the piece be fattened upon a cork 
in water, and with a fine pencil work round all the edges, rubbing from 
without toward the center. By this means I have fucceeded fo far, as to 
feparate the parts of which this Bark confifts. Applying more power of 
magnifying, and laying a fmall piece of the Bark thus divided, with the 
outfide upwards, we find that it is compofed of two membranes, and a 
multitude of delicate Veffels laid between them. The outer membrane is 
yellowifti, the inner whitifli 5 and the Veffels are of a deep brown. As the 
two membranes naturally ftirink when they are thus feparated, the ends of 
the Veffels ftand out in fome places beyond them ; and it is eafy to per- 
ceive their mouths in thofe extremities. A piece of the Bark thus magni- 
fied is reprefented at Fig. 37. The Membranes are mere Films : the Veffels 
run upwards in a winding courfe, and arc full of ipofculations, joining with 
one another in innumerable places. They appear uniform and regular in 
their ftrudture, except that they fwell a little in fome parts, and principally 
near thp joints where they unite one with another. They are extremely 
flender ; their colour is a yellowifti brown, and they are paleft where fuUeft 
of juice. 

The inner furface of this Bark remains to be examined; and for that 
purpofe it will be proper to put on the very largeft magnifiers. I am par- 
ticular in the ufe of the Double Microfcope, and combine upon thefe cc- 
cafions two objedt glaffes, by means of a larger tube which Aides upon the 
tube of the Microfcope : at the end of this I place a lens in one of thofe 
poliftied fliells which are contrived for the Single Microfcope for opake 
objedls. This is brought before the common objeft glafs of the Micro- 
fcope ; and we have their combined powers. There is fome difficulty in 
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fixing the place wbtre the ioaagc from tbc firft loia is bcft pccelired by tlie 
(econd ; but not fo tuttch a8 might be expodted ; when the two are pro* 
perly placed, altho* they be feparately but of moderate power, they exceed 
the firfl magni^r in the common way by many xte^rees, when thus ooited^ 
and there is a larger area and good light > the {hell of tfa« lowdft objed; 
glafs very happily refle^ing the light from that below. 

A PIECE of the Bark laid with its inficr fiirface upward, and managed 
as the other to feparatc the two membranes, n^ices i^eibre this great power 
of magnifying a very curious appearance. The membrane now thrown 
back is the wluie one ; and wc fee it, botli where it is loofc, and where it. 
yet adheres to the Vcffels and to the other membrane, pierced with innu- 
merable minute holes in diflFerent places, but principally near the Jodnts,, 
and at thofe other parts where the Vcifcls fwcll. The piece of fiark thus 
magnified is ihcwtk at F^. 38 ; and tiie holes in the wliite membrane at 
Letter a a i. 

If we now turn the piece of Bark, we fhall £bd the 3^ow mexn** 
brane whtcii made its outer fiarface>^ is no where pierced in the h$A $ 
fo that thefe apertures are peculiar to iHx other. Exanainini; the Vef«* 
fels with this great power of magnifying, we pcrcertc certain parts upon 
their furface whk:h have a correfpondence wilh thefe holes» and Aewtbdi: 
ufe. At the joints of the vafcular net, or thofe parts where the Veffcis 
inoiculate with one another, b, as alfo in the cro&^arcfaed imrs wkich 
unite them, cc a and in whatever part thefe Vei&ls fwell, s atd d d», 
we percent a roughne& and irregularity of for&ce in them, not feen in 
other places. To dtAtnguifii what this b, we muft ufe varioos degrees of 
l^ht, and various pofitions of the obie<5l. TJaete is iczvcc a more ddicate 
thing among all the mkirofcopic iubje£b. Bot wiiii attention and un- 
wearied trials^ we (hall at laft fee thefe parts of the Ve£fel& in lights pro«^ 
per to (hew to what their roughncflcs are owing. 

In all thefe places the coats of the VefTcU are pierced with many mi- 
nute holes, much fmaller than thofe in the membrane with which they 
corrcfpond ; thefe holes in the Veffcis are all round fringed with a num- 
ber of minute yellowifh hairs, which form a kind of pencil, wliofe point 
pierces the hole in the membrane oppofite to it. 

As there are no fuch holes in the yellow or outfide membrane, fo nei- 
ther are there any vifible apeiturcs in the outer furface of the Vef- 
fels ; only toward the extremities on the Plant they are entirely fpungy. 
What may be the ufe of thefe fingular apertures on the inner furface of 
this Bark, it is too early yet to icck; if the examinations of the other parts 

fliew 



Digitized by 



Google 



VEGETABLE STRUCTURE. 67 

<ke*lr ns their ftru(fturc dlftin^y, perhaps it may be kno\^n when we view 
all together* Only this we mfty obferve at pre fen t, that here is a pro- 
vifion of Nature for difcharging fome of the juice from the Veffels of the 
outer Barky into the interftice between that and tlic inner, without the 
wafte of any between the two membranes of the Bark itfelf. We fee 
alfo the means by which thefe two coats of the Plant are faftened one to 
the other, and how maceration afts in procuring their fcparation. 

These hairy fringes, whkrh arife from the Veflels of the outer Bark, 
faften tberofelves to the outer furface of the Rind under it ; and as they 
are innumerable, and rife from fo many and fo near parts, they hold the 
two t(^ether through their whole furfaces : but as they are very tender, 
they are the firft things that diiTolve on lying long in waters and the band 
of union being deftroyed, they fcparate. 

This Conftrudion of the Veffels of the outer Bark, explains alfo how 
it is that in the grov^ng fcafons we find a loofe fluid between the outer 
Md the iimef Barks of certain Shrubs and Plants, In the Mezereon I 
have obferved this particularly in early Spring 5 and it is evident in the 
Statks of aR tbe Bulbous Plants. 

At Fig. 39» I have endeavoured to fhew the manner whetein the two 
Bdrks are united in the Body of the Root of Hellebore. The Figure re- 
prefcnts a frnaH piece vaftly magnified, as it appeared under the polifti'd 
ihcJl and dotible objedl glafs. a is the outeTj b the inner Rind, feparated 
l^ tfie needle, atKl curling backwards, as they do immediately on the fe- 
paration. r r are the parts where the fringes of the mouths of the Vef- 
lels of the outer Bark feften themfclrcs to thofe of the inner. 

At Fig. 40, is reprefented a portkm of the vafcular part of the outer 
Bark, ieptfated from its membranes : and as there is fome fmall diflference 
in the courfe of the Veflels in the outer Bark of a, the flowering Stalk, 
from that in the body of the Root, a fmall piece of the Bark taken from 
the lower part of a Flovrer Stem of the Hellebore, is reprefented at 41 ; 
and the Veflfels enlarged, and taken out from the membranes, at 42. The 
courfe of the Veffels is ftraiter in the Stalk, from its length and flcnder- 
fiefe, than in the body of the Root 5 and their crofs-bars are lefs arched : 
indeed they are nearly horizontal 5 but the conflrudkion is the fame in 
both. Thefe have the fame mouths, with the fame fringes round them, 
tanA there are in the inner membrane the fame perforations. 

Thm is the conftnidion of the outer Bark of Hellebore. Knovying this, 
it will be proper to examine whether the outer Barks of other Plants re- 
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femble it. We feck, by thefe experiments, the laws of Vegetation, and 
the Philofophy of Plants ; and they are not to be determined from what 
we fee in a fingle fpecies. 

To render the obfervation eafier, it will be proper to view the others 
with the fame magnifying powers, and to take them as nearly a5 may 
be from the fame parts of the Plants ; therefore, as there is confiderable 
difference in the fhape of Roots, and as we fee the courfe of the Vcffels 
is fomewhat altered by that fhape, ahho' their ftrudure be the fame, it 
will be bed to fix upon the Bark of the Stalk in each kind, taking it off 
always near the bottom. 

As Roots are thicker, the meflies of the reticular courfe of VefTels are- 
wider, as in 36, 37, 38, and in confequence the crofs-bars become arched 
by the force which feparates the Veffcls thus far afunder in the fides of 
the meflies j but in Stalks, as there is one general form from which they 
never vary much, that is, a flender cylinder, the courfe of the Veflfels 
will not be fubjecft to thofe innumerable variations which the different forms 
of Roots occafion. 

It was convenient firft to trace the conftrudtion of this part, in pieces 
taken from the body of the Root, becaufe it is there original, and the 
VcflTels, and their mouths, are both much larger than in any part above 
ground : but there is equal reafon for chufing the Bark of the Stalk for the 
objedt of comparifon with that of other Plants, becaufe being free from 
thofe accidental variations which the fhape of the root gives, there will be 
no confufion in the enquiry; no acciden|al differences will be feen, and 
we fliall therefore purfue more diftindly the real variations or fimilitude^ 
The piece of the outer Bark of the Flowering Stalk of Hellebore, 41, 
(hews that conftru6tion and difpofition of the Veffels, with which we arc- 
to compare thofe of others. The Veffels in this run nearly ftrait, at to- 
lerably regular diftances -, and the bars by which they inofculate one with 
another, are placed at a confiderable diftance, and difpofed nearly at right 
angles with the others. The fringed mouths in thefe are very minute,, 
and are placed principally at the joints, and in the crofs-bars. 

In the outer Bark of the Anemone the Veffels are much thicker, and 
the crofs-bars very flender 3 in thefe the mouths are placed at fmall dif- 
tances all along the inner furface of the longitudinal Veffels, and the crofs- 
bars ferve merely for communication between one of the afcending Vef- 
fels and another J they are fo flender that they appear as mere Fibres; and 
their cavities are inconceivably fmalL 
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The Pulfatilla, which comes next in this gradation, (hews that thefc 
bars are not of abfolute neceflity to the ufe of this part ; for in its outer 
Bark there are none. The Veflels are large -, they are placed much nearer 
to one another than in the Hellebore ; and they have no communicatioa 
one with the other. I have traced a (ingle VcfTel from the bottom to the 
top of the Stalk, and found it no way, nor no where, joined to the reft. 
Thefe Veflels have their opening inward, as in other outer Barks ; but it is in 
a manner very different from the former. The juices they convey are thicker 
and more coloured than in the generality of other Plants j and there arc 
at various diftanccs in all the Veflels a kind of Glands, at which they ftop : 
thefe are darker than the reft of the VeflTcl, and fomewhat fwelled ; and 
lengthwife of each fwelled part, there is opened a fmall flit, which has no 
fringe or hairynefs about it. This flit pierces the inner membrane, and 
can difcharge its liquor into the fpace between this Rind and that next un- 
der it. 

The Stalk of the Pulfatilla is extremely hairy ; thefe hairs are white 
tubes, rifing immediately from the furface of the VeflTels, and opening with 
a plain mouth into them. 

In the Polyanthous Primrofe, the Veflels are difpofed exadlly as in the 
Hellebore Barks, only the bars are fmaller, and the openings are by round 
fringed mouths along the furface of the afcending Veflels. The Bark of 
this Primrofe comes off very freely, but it is difficult to get the outer one 
pure. The colour of the Stalk is owing to the inner Rind ; for the outer 
Bark is perfectly colourlefs : this will fliew whether the two come oflF to- 
gether, for we never fee the outer Bark alone, unlefs it be very thin and 
perfectly colourlefs. 

The outer Bark of the Narciflus affords a much more pleafing appear- 
ance : it is thin, perfedlly colourlefs, and very diftindl in the conftruftion. 
The Vefllels io^this are very fmall, and the fluid they contain is entirely 
watery ; they are made into a kind of links, joining by the ends, and be- 
ing thus unitedl in pairs, there are alfo crofs-bars, as in the other Barks,, 
but not between the two Veflels of the fame pair ; thefe are joined only 
by the ends of the links : the crofs-bars go from the outfides of each of 
thefe Veflels, to the outfides of the VeflTels of the next link. 

We trace the courfe and form of the VeflTels in this Bark very happily;, 
for there are no apertures either in their furfaces or in the crofs-bars j no 
fringe of hairs to difturb the view, nor coloured juices, irregularly lodged,, 
to intercept it. The whole conftruftion is pain ; and that communication 
Nature always makes between the Vefljbls of the outer Bark and the in- 
ter ftica 
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terftice between that and the inner, is thus prcfcrvcd. At the joining of 
the links there are a kind (;f knots : not at every joint, bat at every thirds 
fourth, or fifth, Co that in the whole they are very numerous. Thcfe 
knots have their origin from an opening which is between the two ends of 
the two links; for they are faftened to one another at the two edges only, 
and not throughout the whole part where they touch. From this open- 
ing in the center of the joint rifes a fmall Cone ; at the top of which rs a 
long and very narrow flit j whfch is capable of being diftended or con- 
trafted, . according to the ftate of the Plant. The inner Membrane is cut 
in the fame form at every ont of thefc flits ; and the glandular fwelling 
round the aperture, alone prefcrves all the juices from being difcharged 
this way: this ferves the fame purpofe with the hairs in the Other Plants j 
and in the fame manner unites the outer to the inner Rind. 

In the Hyacinth, the outer Bark is equally diilinft and colourlefs. The 
Veflels are flender, they are placed more diftant than in the Narciflfus, and 
are joined to one another by crofs-bars, as in the Hellebore. The nK>uths 
by which they open into the interftice of the two Barks, are glandular, 
and conic, as in the Narcifliis ; but they arc larger and fewer ; and they 
do not rife at tile joints, but are the abfolutc terminations of certain bran- 
ches of the Veflfels. So that in this Plant, while the greater part of the 
Veflels purfuc their uninterrupted courfe upwards, others termrmate at dif- 
ferent heights, and in confidcrable numbers, in abfolute glandular heads, 
difcharging their contents between the two barks, and fixing one to the 
other. Round each of thefe glands, as alfo round the others m the Narctf- 
fus, and in all the Pknts of this kind, there is continually feen a kind of 
bladder of a peculiar Juice. This is the liquor d'fcharged from the Gland, 
which makes its way flovvly at the minute openings of the inner Mem- 
brane; and it is evident, that the Juices thus difcharged, liavc fuffered an 
alteration in the Glands, for they are thicker and more coloured than thofe 
in the VeflTels. Often thefc Glands appear to rife from the Menabranes 
themfclves -, but there is always a communication with the Veflels. 

In the outer Bark of the Stockjuly flower, the Veflels are large and 
branched; they run a lefs regular courfe than in any of the preceding ; 
but they are joined by crofs Veflels in the manner of bars, one to another, 
as all the reft. At many of thefe joints, but not at all of them, there arc 
round Ample fwellings ; perforated by very minute and naked holes, which 
open into the intetftk:e between the two Rinds. 

In the outer Bark of the Pervinca the conftrudron is very like that of 
the Bark from the body of the Hellebore Root : the fubftapce refcmbles a 
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net from the diftance of the afccnding Veflcls, and the frequency of the 
crofs-bars : but thefe are natwithftanding ftrait, and not arched as in the 
Hellebore. The fringed openings are difpofed and conftrudled juft as ia 
the Hellebore. 

In the Bark of the Black Currant they are in the fame manner formed 
into a net of broad (hort meflies, but with fomewhat arched divifions : and 
the whole furface of the Ve^els on the inner fide is pierced with {hull 
holes, with a few fringed hiirs about theo). 

The iinif{^mity of Nature in the eiS^ntial part of the conftaa£tioQ of 
thefe vtrious Barks may fhew there is one general form, and one certiaia 
office, in this part of Vegetables, whidh is alike performed by ail, and for 
whkh it is in all Plants deftincd and ordained. From the extreme Fibres 
of the Root the Veflcls of this Bark cariy up Juices, in a fhort courfe, to 
that part in which they tcrminrte, which is ufually the Cup of the Flower f 
in thck* wiy di^dtarge port of their contents into tiie interftice between tW 
voter and inner Rind ^ which matter fo difcharged^ has not the colour or 
confiftcoce of diat carried alooig in the VeiTels ; and dierefbne we may 
fcafonably fuppofe it is not diick^rged £mply from their cavity, but paf^ 
&6 tjtro' minnte Glands £bated at the orifices. Doubtkfsthis once con- 
cocted aliment is received into the interior part of the Plant ; not difoharged 
to wafle. That thefe Veflcls receive more than they are dcftined to carry 
to the extremity of the Plant, is evident ; for in thofe fpecies whofe aper*- 
tures VLVC fmall inward^ hairs, as they are called^ rife outward on the Stalk, 
which are only fimple tubes,, difcharging, during the heat of the day, a 
part of Aeir Juice. So far as I have yet cAferved, where hairs are want- 
ing, there arc parts of the Veffids which rife fpungy to the exterior fur- 
iaicc^ and fhetch the Membrane tall it cracks over them : thefe anfwer 
the fame purpofe as the hairs on others, in throwing off a part of the Juice ; 
and they can alfo imbibe. I have tied up the bottom of a NarcifTus Stalk 
to the neck of the Flower, and fctting only the entire arch in water, the 
Plant has been tolerably well fupported : unopened Flowers have blown 
horn this nourifhment^ and the general tuft cf Bloom has laded nearly as> 
Jong as in thofe whidh bad the cut end of the Stalk plunged in the wa«-> 
ten 
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CHAP. XVL 

Of the Inner Rind. 



TH E inner Rind is, in the generality of Plants, much thicker than 
the outer \ and of a loofer texture : in the Hellebore Root it differs in 
colour confiderably, as well as in proportion, being green, whereas the 
outer Rind is brown. Often the Stalks of Plants arc coloured, and the 
red, in this cafe, appears fuperficial j it is really in the inner Rind. The 
Polyanthus is a very familiar inftance, in which, tho' the Stalk be highly 
coloured, its outer Rind is perfectly colourlefs. When we feek the ori- 
gin of this inner Rind, we muft trace it in the body of the Root; that 
having been the rudiment in the Seed, and its firft production in the ground : 
from thence it is continued downward, over all the Fibres, and upward 
into the Flowering Stalks, and Footftalks of the Leaves. In thefe laft 
it is the exterior coat, for Nature has allotted them no outer Rind: in 
all the others it is covered by the outer Bark juft defcribed, fo far as that 
part reaches on the Plant ; but this is extended every where fomcwhat be- 
yond it : therefore the Footftalks of the Leaves arc not the only part where 
we may expedl to fee it naked. 

In the Hellebore, when it has covered the body of the Root and Fibres, 
it afcends with the outer Bark to the furface, having a very eflential fer- 
vice in the Crown of the Root. Its courfe is reprefented in Plate III. 
Fig. 35. where a fingle Plant of the Hellebore is figured fplit open, and 
divefted of the outer Bark ; the inner Rind being alfo feparated on each 
fide from the fubftance next within it. This is its extent, and this its 
ccurfe : when it has nearly reached the furface of the ground, it lofes 
the ftrong green colour it had in the body of the Roct^^, and becomes 
whitifh, hh'y terminating, while the Bud is yet fixed upon the Crown, in 
a vault or fhell, a by covering fuch another fliell formed of the Blea, 
4d\ within which refts the Rudiment of the Flower, with its (hort Stalk, 
//, ready to be enlarged by heat and moifture. 

When it begins to grow, the Bud forces itfelf upward with the Blea 
and burfts the fliell formed by this inner Rind : the Bud then appears with 
a round head above it, as at ^/^ and the termination of the inner Rind 
ieems to be in a circle round it, as at c c. But this is an accidental and a 
forced termination ; and the real c.vurfe of the inner Rind is independant 
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of it. The broken Shell fades down to the part ky where it began to rife 
loofe from the Blea ; and the inner Rind pu(hing upward from that part, 
not only gets a new outer Bark for itfelf, but follows the courfc of the 
Biea upward in the afcending Stalk. 

We have feen that there was originally alfo a fhell of the outer Rind 
over the Bud at the Crown of the Root : this and the (hell of the inner 
Rind being both broken, there remains only the third {hell or Blea over 
the young Flower, which is formed of the Flefh of the Root, As it 
rifcs higher this third (hell afcends with it : where it ceafes we ihall pre- 
fently fee ; but now, afcending entire, the power of growth being ftrong 
in the inner Rind of the Root, this coats it over ; and having, from its ex- 
travaiatcd Juices renewed its own coat, or formed what has been called the 
fecondary outer Bark of the Hellebore, the Bud rifes fo far perfcdl. 

At fome height above the ground the vigorous Flower breaks thro' the 
Shell i/ alfo, which being thus fplit, fpreads off iideways, and conftitutes 
the internal fubftance of thofe two Film?, / m, which in this young ftate 
cover the Flower. The outer and the inner Rind having rifen with the 
Blea, fpread themfelves alfo over thefe Films, and cover them entirely. In 
the uppermoft of thefe, m, the new outer Bark entirely terminates 5 but 
the inner Rind, n «, ftill purfues its courfe up the Stalk, even to its fum- 
mit, where fpreading into Breadth it forms the two under or outer Petals 
of the Flower, 0, and there terminates entirely. 

Thi8 courfe of the two Rinds is peculiar to the Hellebore, and fome 
few other Plants of the like kind : for in the generality of Herbs the outer 
and the inner Barks rife together with the Blea, in a plain continued and 
uninterrupted courfe, from the Root into the Stalk. As the young Bud 
of this Plant muft pierce the earth in the fevercft Frofts, Nature has by 
this peculiarity of ftrudurc in the Crown covering it, provided for its defence. 



CHAR XVIL 

Of the Construction of the Inner Rind. 

THE outer Bark having been removed from feveral pieces of the Hel* 
lebore, all thefe are now ready for the taking off the inner, which 
wc arc about to c^ramine ; and if they have been left in the water till now, 
tbcy. win be in a condition to part with it the more cafily. It is nearly in- 
Vol. 1. L different 
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different from wlut part of the Plant we take a piece of this Rind for 
examination, for there is not variation in the difpofuion of the VefleU in 
the body of the Root and other parts, which we fee in the outer Bark : it 
will be beft therefore to take the piece for examination from the Flowering 
Stalk juft above the ground, that being the part eafieft compared with 
others. 

A Small piece of the inner Bark of the Hellebore thus feparated, and 
cleared pcrfciStly in water with a camel's hair pencil, appears compofed of 
many couches, beds, or flakes of an uniform matter, laid evenly upon one 
another. This is the firfl: and mofl: obvious diftinction between the inner 
Rind and the outer Bark; the laft being one fimple flake, compofed only 
of two Membranes with a reticulation of Veflels between them. Thefc 
numerous couches give the thicknefs of the inner Rind ; for each couch or 
bed is not thicker in this than in the outer Rind. 

Thk firft care muft be to feparate one Angle couch of thefe from the 
reft : they are all alike in ftrudure, but when they lie one over another; 
the objcd is confufed. A fmall piece of a Angle couch of this Rind ap- 
pears before the Double Microfcope perfedly tranfparent, and almoft co- 
iourlcfs. The Veflels ftand at confiderable diftances, afcending in waved 
lines, and inofculating often one with another. There are a great number of 
bars joining thefe Vcffels one to another ; and thefe are not arched or tranf- 
verfc, as in the outer Bark, but always oblique : fuch a piece, as it ap-» 
pears to the Double Microfcope with a very confiderable power, is repre- 
fcntcd Plate IV. Fig. 43. 

By working upon a fmall piece in water with fine camel's hair pencils, 
we can feparate the Membranes from the VeflTcls in this as in the other 
Bark s and a larger power of magnifying being applied, a piece thus pre- 
pared, fliews that each couch or plate of this Rind confifts of two Mem* 
tranes, with a feries of Veflels between them ; as the compleat outer Bar : 
but thefe large powers of magnifying fhew us alfo fomething more, for 
between thofe Veflels there is a fpungy fubfl:ance, filling up every where 
the fpaces ; tho' unlefs by a very careful eye, fcarce to be diftinguifliied from 
the Membranes themf.lves. A piece thus magnified, is figured .at 44 : 
and die three drftindt parts of which it is compofed, at the three follow- 
ing numbers ; 45 reprefents a piece of one of the Veflfels feparated, and 
yet more powerfully magnified; 46, the Membrane; and 47, a fragment 
of the fpungy fubftance. 

With this great power of magnifying we fee the conftrudlion of the 
Teflels very plainly. Each is a fimple hollow tube, ftudded on all fides, 
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tis It were, at fmall diftances, with a kind of oval Glands, 45, b. In thefe 
there is no fimple aperture, as there is in the jTwellings of the Vcflels of the 
outer Bark j but they feemcd pierced all over with very minute holes, from 
which there iflues a whitilh fluid, thicker than the Juice of the outer 
Bark. 

Beside thefe prominent parts, whofe purpofe plainly is to difcharge an 
abundant moifture, there are others of the fame form, and equally nu- 
merous, which are of a dufkier colour, and are a little hollowed inward. 
The office of thefe feems to be to receive. 

There are diftin<SHy (hewn in the large Veffeb, at the Figures 48 and 
49; the firft of which reprefents a piece of a fingle couch of this Rind, 
with its two Membranes feparated, as it appears before a very great power 
to the Double Microfcope j and the latter, the VcfTcls of the fame part 
taken out from between thofe Membranes. 

After this examination of a fingle Couch of the inner Rind, it will 
be proper to examine the feveral together which make up its whole thick- 
nefs. We find by this view, that the Veflels in all thefe Couches are 
united to one another, by thofe fhort obliquely difpofed Veflels, which we 
<:all the Bars of Union ; but that there are none fuch between the Vcflels 
of this Rind and of the two diftindt fubftances placed next to it. The 
communication between the outer Rind and this, is only by the mouths of 
the Veflels of the outer Bark, which open into the interftice between the 
two, and thofe of the inner Rind, juft defcribed as depreflfed, not rifing 
above the furface. This is the more certain, becaufe there are only the 
depreflicd mouths on the outfide of thofe Vcfllcls of the inner Rind, which 
form the outer Couch, and come next to the outer Bark. This is expref- 
fed in the Figure 48, which is the outer furface of a piece of the outer- 
moft Couch of this inner Rind ; and in 49, which exhibits the fame fur- 
face of two of the Veflels taken from between thofe Membranes. It ap- 
pears by thefe examinations, that the crofs-bars which join the afcending 
Veflfels one to another, are alfo tubular, for they have the fame mouths 
upon them. 

By thefe gradual advances we make fome progrefs toward a knowledge 
*of the Vegetable Strudure : we fee the communication between the feveral 
Couches, which together compofe one fubftance, is of one kind, and that 
between one fubft:ance of the Plant and another, is of a diflin<3: fort. Thus 
the Veflfels of the feycral Couches which form the inner Rind, are united 
fimply by tubular bars, in the fame manner with the feparate VeflTels of 
the fame Couch j the original Juice received into the part pafllng with 
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equal freedom from one Vcflel tP another throughout the whole fubftance : 
but between the cuter and the inrjer Bark, the commuokatioa is altoge- 
ther different : part of the Juices from the Vcflels of the buter Bark ap- 
pear, inJeed, to be received into the VefleU of the inner Rind ; but it is 
after extravafation ; and after an alteration plainly made in the Glands, 
which difcharge them ; . probably alfo, ^^t^r another made in the glandular 
mouths, by which they are received. 

Another 'part of Nature's operation ip perfeding the Sap, appears alfa 
very evidently and very fingularly In the conftrudlion of this inner Rind. 
Befide the Membranes which ihclofe (hefe Yeflels, there is^ a fpungy fub- 
(lance between them : the fame[ VeflT^lsi alfo-h^ve Glands fSr difcharging, 
and mouths r-aVfo, for receiving fluids; and thisjn parts 

where no J 1 by^ thf gne, but what h;|§ jDje» jfjr/l dif- 

charged by s e^iHerifly, the cafe of the xniddLe"^Cfcviches of 

this Rind. -e, |hat pa(t of'thc JuiCe^.of thifc Vcffels is 

difcharged I I Glands, iiitp the interfticc betw^een': the two 

Membranes. d by the fpungy fubftance before defcribcd, 

in which it fufFers fome change, and. is then received hj the holjofred or 
deprefled mouths of the fame Veflels'into them again. Howev« this be, 
the conftrudlion of the parts is evident, and we fee what is the connediioa 
of the outer and inner Rinds of Plants. • /f 

Pursuing this fubjedl as'^thc former, thro* ot^r infl;anccs; we^nd that 
in the Polyanthus* the inner Rind is conftrudted exa<3:Iy as m Hielleborc, 
only the Veflels are more diftant, and in feme places divide into two, in 
their afcent. In the inqcr Rind of thp Anemone,, the Veflels are placed 
yet more diftant,' and run quite rtrait. In both thefe.tbc" tW9^kinds of 
glandular niouths, the prominent /and th? deprefled, are placed as in the 
Hellebore -, only in the Polyanthus they are very minute, apd thick fct ; 
but in the Anemone, on the contrary, they are much larger, ^and more 
diftant. In the Hyacinth the oblique bars ^e larger and inore pumerous, 
but otherwife the cqnftrudtion is entirely the fame ; the Juices of this Plant 
being thick, it is difficult to get the parts perfectly clear of o^ another ; 
but the Glands arc feen to more advantage. 

In the NarciflTus th*e Crofs-bars run lefs obliquely; the afpendini Vcf- 
fels fwell between joint andjoint, arid the Glands of both k|inds are nu- 
merous, but hainute, and arc fituated,only on the fwelled pkrt-sWe fee 
by thefe exarBpU^i ^hbt altho' the difpofifioja of (he V^fiflTels jbf thiB Rind 
varies a little,'. their conftru|aion is tljib iaoie ; and wff ttiuKjjfnow what is 
the flrudure ofthis-fecond of the conftitucnit parts o| every Pknh All 
y ^ " . '"" ' ' that 
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that wc can wi/h more, is to fee the ftrudture of the inner furface of the 
inncrmoft coat of this Rind in Plants, becaufe that comes next the Blea ; 
and Reafon fays it (hould have the fame connedtion with it that there is 
between the outer and the inner Rind. 

This Coat may be obtained feparate ; but it requires great care, and a 
nice hand to get it. We find it compofcd, as the others, of a fcries of 
Veflcls between two Membranes ; but the Vefl'els arc larger than in the 
reft J and the fpungy matter here is very little. On the outer furface of 
thefe Veflels there are only receiving, that is only the depreffed mouths ; 
and on the furface next the Blea, there are only the prominent oval Glands, 
which feem made for the difcharge of the abundant fluid. It fcems, there- 
fore, that while the wafte part of the Juices of this inner Rind gently 
afcend to the top of the Plant, there is a part of them elaborated by vari- 
ous changes, and at laft delivered to the Veflels of the innermoft Couch^ 
which give it to the Blea. 



CHAP. XVIII. 

Of the Course of the Blea. 

^HE Blea of Plants, which is the third fubftance in our tranfverfe fcc- 
tions, is fecn great in quantity, and fcems compofcd of very large 
Veflels : this appearance however is deceiving. What feem Veflels, are but 
the intcrftices between VeflTels ; the vafcular part being very minute in this, 
and all the vegetable frame. 

If we trace the Blea, as wc have done the outer Coats, we fliall fee it 
covering the entire Plant, immediately under the inner Rind : and its origin 
being placed in the body of the Root, we find it defcending the length of 
the Fibres, and rounding all their ends, afcending to the body of the Root 
again, and thence running up the Flowering Stalk, and Leaf Stalks, lofing 
itfclf in the Leaf Stalks, at that part where the extreme Fibres of the 
Leaves thcmfclves end 5 and terminating abfolutely in the Flowering Stalks 
in the three inner Petals of the Flower. This courfe of the Blea is re- 
prefented in Plate IV. Fig. 50. in a Plant of Hellebore made up of feveral 
^pieces, divefted of the two Rinds, and with the Blea, which is 'there its 
outer covering, laid back from the parts within. 

From 
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From the body of the Root, a r, which was its original part in the 
Seed, and in the Seedling Plant, its courfe downwards into the Fibres, b b, 
is plain, and it rounds them at r r: afcending thence to the Crown of the 
Root, at d dy it enters the Leaf Stalks, e e^ by a plain and fimplc continu* 
ation in growth upwards; but its afcent up the Stalk for flowering, is a 
matter of more delicacy : we fee it in this full-grown ftate of the Plant, 
afcending fimply up the Stalk, in a continued courfe from the Root, at ffy 
juft as in the Leaf Stalks : ^t g g\i forms a flefliy lining of the two Films, 
which is here reprefented as it appears when ftrippcd of the inner Bark j 
and finally 2X h bit comes to an abfolute termination in the Petals. 

At /, the Flower, with its rudiment of a Stalk, is reprefented in the 
Bud J but to fee this more diftindly we muft refer to the preceding Plate 
IIL where, at the Letters / /, c c^ d d, the conftruaion of the Bud, and 
courfe of this part are reprefented more at large ; becaufe with all their 
part?. The Bud />, lodged within the (hell ^, is encompafled there by 
the Rinds and Blea. The Rinds fall off as the Bud rifcs, as at r r j and 
finally the inner Shell d^ now expofed to the air, burfts alfo from the rif- 
ing of the Bud, in the fame manner. K might then feem that the Bud, 
pj {hould rife naked thro' it : but Nature has contrived otherwife. The 
whole inner Rind rifes in the Shell, c r, but the inner Shell, d, is not form- 
ed of the whole Blea, but is a duplicature only, rifing from the part g ; 
where the bafe of the Bud is formed upon the Fle(h of the Root. There- 
fore the rudiment of the Stalk, which lies here, is covered with its pro-* 
per Blea ; from the furface of which only rifes that portion of it which 
forms the Shell : and for this Reafon, when the Shell burfts as the Stalk 
rifes, its divided parts, c c, rifing with the Stalk as far as / m, there form 
the inner body of the two Films ; but the Stalk rifes cloathed with its Blea, 
from y to them, and above them, till it terminates at the three inner Petals. 
Thefe Petals, which being carefully folded over one another, form the 
head of the Bud, f>, have therefore the extremity of the Blea upon them, 
when they pierce the Shell, J, formed of a duplicature of i^, and after- 
wards forming tlic bodies of the Films. 
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CHAP. XIX. 
Of the Construction of the B l e a. 

HITHERTO we have feen the Coats, or conftituent fubftances of a 
Plant, ficnply furrounding, or plainly and uninterruptedly covering 
one the other ; but in the Blea it is much otherwife. This makes a coat 
much thicker than the reft ; but the next fubftance under this runs into it 
in various proceflcs. I cannot wonder this has not been obferved, for few 
have had the attention to confider Plants in the various effeds of maceration ; 
and it is only in certain flates, tending toward decay, that this wonderful 
conftruftion can be feen. This being firft underftood, we (hall be in a 
condition to examine the conftrudion of the Blea ; by being aware of a 
different part thus mixed among it. As it is the Flefli of the Plant which 
thus runs in among the Blea, the different colour of its Juices will diftin- 
guifti it to the cautioned eye. The Juices of the Blea in Hellebore are 
mucilaginous and whitifh ; thofe of the Flefli are green and coarfe. They 
arc to be feen in the Veffcls making the corners of the hexagon Cells 5 
which Cells are alfo larger. 

Thus prepared, we are to examine the Blea ; and as it is a part of con- 
fiderable thicknefs, it will be beft firft to confider it in the tranfverfe fec- 
tions, as in that enlarged part of the Root, Plate III, Fig. 28 ; and of the 
Flowering Stalk, Fig. 30 of the fame Plate. We find in the thicknefs of 
the Blea in thefe various parts, from fix or eight, to fourteen or more beds 
of hexagonal Cells 5 and it will be proper firft to enquire what thefe are. 
They ar^ Membranes, whitifli, and very thin j but at the angles they have 
a thicker afpe<9:, and on examining more Aridtly, we find this thicknefs 
arlfes from a Veflcl in each of thofe Places. Thefe Veffels are confider- 
ably larger than in either of the Rinds ; and we plainly enough difcern their 
cavities, when it is a new-cut piece that we examine. Thefe Vcflels form 
the folid part of the Blea, and they are connedted and kept in their places 
by Membranes. They rife in diftindl arrangements, fix in each ; and thefe 
make the fix angles of the feveral hexagonal Cells. Therefore the Blea 
IS not compofed of various Couches of Veffels between two Membranes, 
as the inner Rind ; but is one compleat and fingle fubftance, uniform in its 
ilrudlure ; and the whole of it is contained between two Membranes, which 
itrc thin and pellucid. The Juice, which is abundant in thefe Veffels, 
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continually difchargcs it8 watery part into the Cells between them; and 
perhaps there are other fources of a fimple fluid which fill them. Cer- 
tainly the great quantity of water imbibed and perfpircd by Plants, 15 princi- 
pally lodged in thefe Cells of the Blea. 

Having thus far examined the general ftruAure of the Blea, we are 
to proceed in our fcarch, by taking off a thin piece from its outermoft part 
length wife. Such thin pieces are eafily obtained from the thicknefs of the 
inner Rind, becaufc it is compofed of fcparate Plates or Couches ; but in 
this we muft obtain by art what offers itfelf fo eafily there. To this end, 
having feparatcd the two Rinds clean from a piece of the Flowering Stalk 
of Hellebore, we are to raife a thin piece of the Blea with the point of the 
Lancet-fciflars ; and taking hold of it with fine Plyers, to tear it off^, length- 
wife, and upward, from the reft. The thinneft part of this is to be work- 
ed well on its inner furface in water, with a camel's hair pencil j and with 
due care we may wa(h away all but one feries of Veflcls and their Mem-^ 
branes. The inner furface will be irregular, but the thicknefs will be na 
more than that of one Couch of the Rind. 

Wb thu5 fee the Courfe of the Veffels, rifing in a curved manner, and 
conr>eded together by very frequent arched ones, placed, as the cn^*bars, 
in the two Rinds ; but with this great difference, that here what appear 
as arched parts in this view, when we fee the whole more enlarged, arc 
found to be really portions of the Veflels themfelves, not ieparatc Veflels 
arifing from them, as in the Rinds. 

A PIECE of the outer furface of the Blea, with the exterior fide upper* 
moft, appears to the Microfcope with a confiderablc power of magnifyingv 
as at Fig. 51, Plate V. What ftrikcs the eye firft in this view is, that 
there appear a kind of interftices at the places where the VeflTels pafe over 
one another : but this is the natural refult of their form. Thefe Vefiiels do 
not run up ftrait, as thofe of the Rind, but bend backward and forward, 
repeating from fpace to fpace, the form of the letter S. Any two of them 
which run in this form, in an oppofite direction, will crofs one another at 
the two places where the bend is made, atnl confequently there will be 
formed between them two elliptical figures, or one fuch figure by each half 
of the double S. This cannot be feen diftin6By in a piece of the febftance 
managed as at Fig. 51, bccaofe the Veflels will have been forced a little 
from their original courfe, by the violence ufed in preparmg the piece; but 
even in that fragment which is engraved exadly from Nature, fomething 
of this general courfe may be feen, and the whole will be underftood dif- 
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tinftly by the parts of two Veflels taken out from the Blca, and laid in 
their natural form, as at Fig. ^^. 

The ends of thefc two Veflels, ay b^ r, d, proceed in their natural 
courfc to form two other fuch elliptical fpaces, as dy and being on each 
fide touched by others of the fame kind, and running in the fame manner 
at e Cy tlj^ere muft neceflarily be little fpaces at the angles fy ^, by i, the 
fame with thofe 2it a a a a, in Figures 51, 52, 53, 54. 

These Veflels of the Blea, where they pafs one another, as it k ky Fig. 
S^y do not Amply go over each other, but abfolutely inofculate, or open 
into one another ; and the fame thing happens at their fides, c c. Fig. ^^^ 
and b by Fig. 52, where running clofe to one another, they unite and be-^ 
come one Veflfel. 

This is the vafcular conftruftion of the Blea, and it is in the highcft 
degree Angular; for by this means its whole fubftance is, in a manner, 
one mafs. The Juices pafling along many Veflels, as if they were but 
one ; and the difpofition of thefe at the fame regular diftances. Fig. ^^^ 
c Cf throughout the whole fubftance of the Blea, makes them form a fy* 
ftem of regular tubes, lined with their own Membranes ; which appear as 
fo many large VeflTels, and have, in fome degree, the effedt and office of 
fuch in the Plant. 

To know the conftru£tion of the outer furface of the body of the Blea, 
or that which lies clofe to the inner Rind, it will be proper to apply larger 
magnifiers, and to work the fragment 51, with a pencil in water, till we 
in fome degree get it to pieces. Fig. 52 reprefcnts a view of fuch a piece, 
in which I fucceeded fo far as to fcparate and pufli back the outer Mem- 
brane 5 and by that means obtained a better view of the Veflels. The 
Membrane, r, is thick, but colourlefs 5 and it forms a very pcrfcdt and en- 
tire coat to the Blea. This is continued alfo inward, in fcveral portions, 
always double, and furrounding all the Veflels ; and it is this which makes 
the Cells between the fcveral arrangements of Veflels j which Cells have 
themfclves been generally confidered as the VeflTels of the Plant. 

This inward ftrudlure of the compleat body of the Blea is very fingular. 
Every feries of VeflTels is wrapt up in a double Membrane ; and the places 
where they arc moft plainly diftinguiflied, is where they join. 

We have feen how the inward Rind is connedted with the Blea 5 we 
are to fee in what manner the Blea is united to, or how it communicates 
with the fubftance next within it ; this is the Vafcular Series. It is eafily 
diftinguifhed by its greener colour, and by the fmallnefs of the VeflTels. 
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Nature in this obferves a gradation, as if the change from the wic?« 
cells formed by the arrangement of the Veflcls of the Blea, to the fingl^j 
courfe of thefe fmall ones, wc:e too great and violent ; as the Blea runs 
more inward, that is> as it /approaches this Vafcular Series, they become 
fmaller, the Veffels alio whicn compofe them, become themfclvcs Icfs, till the 
two or three innermoft parcels are mere threads. Clofe within thefe lies 
the V^afcular Series, of whch we are to fpeak in the next chapter j and 
the innei- range of the eels of the Blea flicks clofely to it. 

To underftand this union, they muft be torn afunder gently, and only ia 
part. To this purpofe cut a tranfverfe fcd:ion of the Stalk near the ground, 
and then cut out of this a fmall pitce from the furface to the Pith : faftcn 
the piece upon a flat cork, with a fine needle in a handle^ and with one 
of the crooked needles take bold upon the Rinds, draw them away, and 
they will come off together. In the fame manner lay good hold upon the 
r»len, and gently draw it away. The connexion between the Blea and the 
Vafcular Series, is ftronger than between the feveral parts of the Blea it- 
felf : therefore the fubftance of the Blea will be very apt to break inftead 
of feparating from this matter within it s but by care it may be got fairly 
afunder. 

A PIECE of the two fubftances which I was fo happy to feparatc in this 
manner, is reprefented at Plate V. Fig. 53. Where the feparation being 
abfolute between the anterior part of the two fubftances, while they yet 
remain fixed together behind, we fee the nature of their connexion. In 
this Figure a reprefents the Blea 5 and b the Vafcular Scries, of whofc 
compofition we (hall fpeak prefently. 

From thofe parts of the Veffels of the Blea where they crofs one ano- 
ther, there rife fmall oval Veficles ; the broad ends of thefe rife from the 
Veffels of the Blea, and the fmaller ends always fixed to fome part of one 
of the Veffels of this* Vafcular Scries. They pierce the Membranes on 
each part, and hald the two fubftances together, at the fame time that 
they make a communication between them. 

A PIECE of the inner. furface of the Blea is reprefented at Fig. 54, vaft- 
ly magnified, to {hew the origin and place of thefe Veffels ^ and one of 
the Veffels itflilf at 56. This kind of union is kept up between the inner- 
moft coat of the Blea and the Vafciilai: Series throughout the whole Plant. 
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C H A P. XX. 

Of the Vascular S e r r e s. 

^H E fourth fubftancc of the Plant, whofc thinncfs had occafioned its 
being hitherto overlooked, is the Vafcular Series. This, in the Helr 
lebore and moft other fpecies, is a fingle coarfc of Veflels, lodged between 
two Meoibranes ; a flight view of which we have given at Fig, 53, Letter 
b I and a more diftind: one at 57, and the fucceding Figures. 

Whati^ver part of the Plant we examine, excepting the Footftalks of 
the Leaves, we find this fubflance. It lies clofe upon the Flefh every where, 
and ieems prefled between that and the Blea. Its courfe in the entire Plant 
is reprefentcd at Fig. $j. We are to confider the objed of this Figure as 
the fame Plant of Hellebore with which we began : that is, a fingle Root 
torne from the entire Clufter, reprefented Plate L with an afcending 
flowering Stalk and one Fibre. This we reprefented fplit in Plate IL Fig. 
24. with the outer Bark thrown off: in Plate III. the inner Rind is fepa- 
rated in the fame manner; and has taken with it the two outer Petals : in 
Plate IV. Fig. 50. the fame Plant is ftripped of its Blea, which takes with 
it the three inner Petals ; fo that in the prcfent Figure ^j^ the Plant is re- 
duced to the covering of the Vafcular Series, which is here reprefented as 
laid back from the Flefli ; and the afcending Stalk cut off within it> to 
prevent confufion. 

Thus we can trace the courfe of this Angular part of the Vegetable 
Strudurc entire. If we follow it from a^ in the body of the Root, down- 
wards, we find it coating the Flerti of the Fibres at b b^ returning round 
their ends zt c c -, and having afcended over the whole body of the Root, 
proceeding upwards in a continued fubftance to coat the Flefli of the Stalk 
2Lt d dy and finally terminating in the Flower ; there forming thofe wonder- 
ful bodies the Nedtaria. This is its place, and this its courfe in the en- 
tire Plant. Its office is to feed thofe tubular bodies in which it terminates 5 
we fee nothing of it in the Footftalks of the Leaves, becaufe no fuch bodies 
are to be found, except in the Flower. 
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C HAP. XXL 

The Construction of the Vascular Series^. 

\I/jB have cxamln^ complex objcds hitherto: this is extremely fim- 
^^ pie. When we view it in a tranfverfe fc<9:ion of any part of the 
Plant, it fcarce appears unlefe to the great magnifiers ; and then as a dot- 
ted line only, furrounding the Fleih, and feparating it from the Bka. See 
Plate III. Fig. 25* a. But the other coats of the Plant being taken off by 
maceration, it is pafy to ral/e and loofen fmall pieces of this> A ^u ttius 
fcparated, waftied clean, and laid in water before the Microfcope, appears 
to the common magnifying powers only as a yellowifli Ikin, with feveral 
grecQ cords running up it. See Plate V. Fig. 58. To {hew its ftiudure 
better^ we muft ufe greater powers ; and treat this as the other parts, by 
brufhing it in Water, to get the coats afunder. 

A PIECE of this Vafcular Series taken from the Flowering Stalk of 
Hellebore, near the ground, and examined with this attention, (hews perfcdt- 
ly the ftru<9:ure of the part. The Veflels are found to be lodged betweea 
two yellowiih Membranes ; and we fee in many places thofe little oval VeC- 
fels which unite the fubdance and the Blea with it; and elfewhere the 
marks of them, and the perforations of the Membrane thro' which they 
had paf&d. A piece thus magniiied, appears to the great magnifiers, as 
Fig. 59, where a reprefents the outer Membrane, i the inner Membrane, 
and c the Veflels themfelves between. 

These VeflTels are very differently difpofed from thofe of the reft of the 
Plant; they are large, tolerably ftraight in their courfe, and, fo far as I 
have yet feen, have no communication whatfoever one with the other. 

TpEV arefo ftrong that they are more eafily feparated from their Mem^ 
branes than any others ^ and J have fometimes been fo happy to remove 
them clean from them, as ^ Fig. 60, with the Veficles of communica- 
tion yet adhering to them. One of thofe Veficles is reprefentcd fcparate 
at 6 1, with the manner of its joining the Veflels of this Series. 

We have obferved, that thefe Veflels terminate in the Neftaria of the 
Flower j and it is not impoflible to trace them thither ; though in their 
courfe through the Receptacle of the Flower, which is that flefliy head 
from which thefe and the Filaments rife, they are much lefs diftindt than 
cUiwhcrfi. The firft particularity that occurs, is, that thefe Neftaria are 
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only twelve j whereas the Veflels of this Scries arc at leaft ten times thai 
number : the fimple courfe would have been, that one Ve(7el fliould have 
terminated in one of the NciSaria j but the Flower would then have been 
encumbered with Neiftaria, and Nature would have omitted the ^nal 
change in their Juices made in the Receptacle, in that part where they 
feeni to lofe themlelves. 

Xhe Veflels, Fig. 59, having afcended with theii: Membranes about 
them, as far as the pzrtff^ in Fig. ^j, there form a wonderful plexus one 
with another in the body of the Receptacle. This Receptacle has its pljicc 
juft where the Petals begin to expand, and it is formed principally of that 
white fubftance which furrounds the Conic Clufters \ of which we are to 
fpeak in a fucceeding chapter. From this flefhy lump rife the Filaments 
as well as the Nedtari:^, and even the inner Petals are connedled with it 
at their bafe j its (hape is oval, and the broad part is downwards. When 
we cut it thro* longitudinally we fee its Coat thick, and when tranfvetfcly, 
the appearance is much the fame. The white fubftance furrounding tho 
Conic Clufters is fpungy ; and here, where it fwells into a kind of head> 
its texture becomes more compaft. Two views of it in the longitudinal 
and tranfvcrfe fedions, are reprefented at Fig. 62, 63. To examine it 
more regularly, the proper method is to cut oflF a thin piece, together with 
x)ne of the Filaments, and one of the Nedaria. Purfuing the ftroke care* 
fully downward, we fhall not fail to bring away a part of the Vafcular 
Scries : this we are to waih carefully with a fine pencil, and we fhall 
then have the abfolute continuation of thefe Veflels into the Ne€bria be- 
fore us. 

Such a piece is reprefented at Fig. 64, with the NcAarium and Fila- 
ment enlarged. All we fee in this power of magnifying is, that between 
the bafe of the Nedarium, a^ and the top of the Veflels ^, there is a 
fubftance unlike to either of them, in which the Veflels feem to terminate^ 
and from which the Ncdtrium feems to rife, as alfo the Filament. There 
requires more power of magnifying to fee what courfe they take diftindly. 
With a larger power we diftingui(b, that the Veflels enter this white mafs> 
diroinilhing as they proceed, and gradually lofing their colour \ but we lofe 
them, even in this view, in their progrefs. See Fig. 65, a b. A fmall piece 
of the white mafs, 65, e^ muft be pared of with a fine knife extremely 
thin, and in the exa£t courfe of the VeflTcls ; and this being laid in wai- 
ter before the moft extreme power of the Double Microfcope, we then fee 
the Veflfels gradually diminifliiog^ and becoming paler as tihey run inta 
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this fubftance ; and toward the furface where the Neftaria are to rife again, 
enlarging, ar ' " " m uniting into ope, -giving rife to the Nedaria. 

A VIEW o at ,Fig. 66, in vvhicn we fee the green Veflcls 

lofing their c nter the body at ^ , and acquiring it again when 

they become air, ip their united form at ^, rifing in the new 

form of the ! i tranfverre fedibn -of a piece of the Receptacle, 

is reprefente( a which the Vcffds are feen uniting as they ap- 

proach the ( 

One furtl this fedtidn offers^ which is the comnEiunication 

between the Ncdlarium and the.Filament ; but as this -is more diftinftly 
lecn when the fe<ftion is made hearer the pUce of tHcirrife, it is repre- 
fented at Fig. 68, as it appears ju(l uhder the furface. '"Here it is evident 
that fcveral Veflels arifefrom the baftvof. thc^ Nedlariuin,'^j«ft>vvhere the 
Vafcular Series unites to form it, whieh pierce the fub^ricc of the ftecep- 
tacle, juft below the bafe of the Fikmeftt; .and rifing in their ^courfe 
plainly run up inrb its hollow. Thus terminates this fingtilar, aind hither- 
to unob!erved part, the Vafcular Series ; forming the Nedaria, and from 
thence plainly delivering Juices to the tubular body of the Filament. 



CHAR XXII. 

* t . • 

OiF the F L E s H of the Plant. 

'T^HE name alone is new in this fubjedtj the part Is . too dlftiflgulfli- 
•*^ able to have efcaped the notice, of the moft flight obfcrvers. In 
Trees, the fubftance which covers the Pith is diftindly caljed tJie-Wood: 
in Plants, tJaerc is fuch a fubftance alfo, covered by the Blea^ and covering 
the Pith, but it Jias no peculiar name ; I have called it tne;Fleihy Sub- 
ftance, or the FJcfh of the Plant, as it is of a firmer textul-e tkan the 
flight parts before defcribed; and is of all. others the moft eflTential to the 
Vegetable. * . 

PuRsui^JG our experiments upon the pieces of rfie fame Plant of Hel- 
lebore which we had before ftripped of its feveral Coats, and laft of the 
Vafcular Series, we now find this Flefti,* and the Pith,' With, the conic 
clufters of Veflcls, all that remain. The courfe of the-t^fh in the Plant 
is rcprefented at Plate VI. Fig. 69, 69, fplit, and turned back. from the 
Pith. Tracing this as the others, we ftiall find fomething peculiar in its 
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difpofition ; and fl^all, without much difficulty, diftinguifh that it has been 
the original portion in the fyftcm, producing not only its fevcral Coats, but 
all the parts. 

In the body of the Root we fee this is a mafTy fubftance, forming 
the entire circumference of that body, and fending upwards portions from 
its outer furface, to form the Flefli of the Stalk, and downwards for the 
Fibres. This has been explained at large in the Anatomy of the Root, 
in Plates II. and III. We fee it very difti. dt'y in a Plant thus managed, 
and cannot but obfervc a vaft difference between the courfc of this part 
and the others: the Coats of the Sralks and Fibres are plain continuations 
of the Coats of the body of the Root ; but the Flefli of the Stalks and 
Fibres are not continuations of the Flc(h of that body, but only produc- 
tions of it. This Fle(h thus becomes a part alfo of the entire Plant, round- 
ing the ends of the Fibres and their heads, in the fame manner round- 
ing the body of the Root, and in a procefs thence running up the Stalk, 
where it does not return upon itfelf, but when it has reached the Flower, 
divides, and forms the Filaments, 69, a a^ tho* not without the interme- 
diation of the Receptacle. 

There the feveral Veffels of the Flefli of the Plant lofe themfelve3 in 
the fpungy fubflancc formed by the Coat of the Conic Cluftcrs, and rifing 
again from its upper furface, diverge into the Filaments. 



C HA R XXIIL 

Of the Construction of the Flesh, or Fleshy 

Substance. 

WE enter now upon the moft important examination in the Vegetable 
Anatomy : This is a part the moft effential to the Plant of all ; in- 
deed, the only part which is effential ; yet it has been hitherto the leafl 
underftood^ 

The other parts of the Vegetable Strudture, are one or other of them 
wanting in various Plants, or various Parts of Plants ; and we fee the fyftcm 
can exift, and enjoy its fpecies of life without them : they, therefore, are 
not eflcntial. But no Plant, nor any neceffary part of a Plant, is ever 
found without this fubftance : therefore it is effential^ and alone effential 
to the Vegetable Life. 



Digitized by 



Google 



n VEGETABLE STRUCTURE. 

It is, indeed, the only part wherein is immediate Growth, and is it- 
felf capable of producing all the others. It will live alone : but all the 
others cannot live without it It will produce them all : but none of them 
can produce it. If the Pith be fcooped away in one Plant, and the Coats 
taken off in certain parts of others, this Flcftiy Subftance will fhoot a new 
Pith inward, in the one cafe, and new Coats, even all of them, in th^ 
other : but if ever fo fmall a portion of this be taken away, it never is 
reftored. 

It is univerfal in the Plant, whereas others terminate in particular places ; 
and it produces all the reft. The Filaments in the Flower, which are the 
effential part in the produdion of new Plants, are continuations of it : and 
as the Seed Vcflels are portions of the Pith which it (hoots inward, fo 
are the Petals and Nedtaria of the Rind, Blea, and the Vafcular Series, 
which this part fends outward. 

It covers the Pith every where, and returns upon itfclf in fevera] places : 
for tho* it is found in every part of the Plant, it is not entire every where. 
The Root, wc fee, has a regular cafe of it, independant of the Stalk : 
and it is a part of the furface of this, cafe only which rifes occafionally, as 
the feafons call it, into the Stalks. Thefe have a connedted portion of it 
during their vigour j but in the Body and Fibres of the Root it exifts per- 
fedl and independent of them : therefore the Root has Vegetative Life when 
no Stalk rifes from it ; poflefling alfo the Flavour and the Virtues. 

Such is the importance of this part, that it properly conftitutes the 
charader of the Vegetable Syftem, difting^ifliing that great arrangement 
of Beings from the two other kingdoms. Na.ure has imprefled indelible 
and invariable marks of this diftindion, if men would have obferved them. 
The charadleriftic of an Animal Body, we have (hewn, is the having a 
fyftem of Nerves 5 the chara6ter of a Vegetable Body is, the having this 
Flefhy Subftance : Senfation ariles from the Nerves of Animals ; and growth 
from this part in Plants. Such is its importance ; let us trace now its ftruc- 
ture. 

It is the original Plantule in the Seed 5 it fwells into the body of a 
Root when that Seed is fown, fhooting a Blea and two Rinds outwards, 
and a Pith inwards. Thence it is continued in a new growth downward 
into Fibres, rounding their ends as an arch, and upwards into a Stalk, 
But in the body of the Root it is entire : the Pith there is furroundcd by 
a plain and regular Coat of it; and tho' the Stalks and Fibres rife from 
it, yet its whole fubftance Is not continued into them. 

Wherever 
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Wherever a Fibre is to be produced, a portion of the furface of this 
Flcfliy Subftance rifes in a Blifter, and forcing its way outward, takes the 
Coats with it. The courfc of the Flefhy Subftance itfelf is not altered 
by tliis ; only a portion is raifed from it. Thus it is entire in itfelf; and 
thus all the parts of a Plant are produced by it. 

It is extremely difficult to know its ftrudlure, for the great quantity 
of matter in it renders it opake. Seftions cut tranfverfely from a Fibre, 
ihcw it beft ; but when the other parts are cleared away, the Vafcular 
Series, and Confc Clufters, remain fixed firmly to it j itfelf appearing of a 
woody fubftance. See Plate VI. Fig. 70, where a is the Flefhy Subftance, 
h the Vafcular Series, which furrounds it, and c the Conic Clufters with- 
in. But in this view we difcover very little of its own texture. 

In fedions cut from Fibres longer macerated, we fee that it is vafcular, 
as at Fig, 71; but it is not compofed wholly of Veflels, for there are Ribs 
of a folid Matter In the angles, which are form'd between them. We 
muft go further yet to fee it truly. A feftion of a macerated Fibre muft 
be cleaned in fair water, hardened in alum-water, and then plunged in 
fpirit of wine ) in this it is to remain a week, and we (hall then have it 
in a condition fit to be viewed. 

The Veflels of which this Flefliy Subftance is compofed, may then be 
eafily fcen in a thin tranfverfe fedlion laid before the Double Microfcope, 
as at Fig. 72 5 and we fee plainly why all was obfcure before. The Vef- 
fels of this part do not contain a watery or colourlcfs liquor, as thofe of 
the others ; but the eflential Juice of the Plant : whereon depend its tafte, 
fmell, and virtues. All thefe are, in a manner, centered in this, and in 
thofe procefles of it which run in amongft the Blea j thefe ufually break 
off in feparating this fubftancc from the reft ; therefore they are not figured 
here. This Juice is thick, and coloured, and fo flowly leaves the Veflels, 
even in the thinneft fiwaions, that the tops of them continue covered 
over, and the interftices as well as their cavities filled with it; fo that all 
appears one opake mafs. 

When a foft water has penetrated this Juice, and a folution of alunx 
hardened the coats of the VeflTels which contain it, fpirit of wine, with* 
out affe<aing them, will, in a great meafure, diflblve, and abforb it; then 
the Veflfels^ appear diftindtly, as in Fig. 72. They are round, they have 
large cavities, their Coats are fupported by woody Fibres, and clufters of 
the like Fibres run up in all the fpaces which thofe round bodies leave 
in touching one another. Thefe are larger than in the other parts of the 
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Plant } where the Ve^cls themfelves being weak, prefs more upon one 
another. 

At Fig. 7;;, is reprefcnted the moiith of on* Veflel,;witb; t^t wicb.of 
the wDody Fibres. At 74, a- fpa^c /filled with' the woddy Matter: at 7c 
the fame fpace empty; and at 76 ^bc fubftance which filled it j which is 
ibewn alfo greatly enlarged at 81. ' 1 ' .• 

In a longitodinal fcdion treated the fame way, we fee t^e Vcflels* plain* 
ly and diftinftly in their courfe : jhey are jointed, as it \wtit,' at^ ctttain 
diftaiKes, but not cut or pinched 'in at thofe Joints. T*he VefTel keeps 
on its courfe; only there is a Vtive at every Jpint. This does not open 
in the center, but is loofe for a finall fpace on- one filie, where it is ca- 
pable of being raiftd a little, but not of falling bwatds of downwards. 
One Bed of ihefe Veflels is reprcfentsed at 775 and a piece of die whole 
thicknefs, confining of five Coats ot^v^id whh two Membranes,^ at 78: 
a piece of one Veflel, with its VaWe raftljr magnified, at 795 and the 
woody Fibres which fupport it at 80. This part is connefted^a^tl^c- Vaf- 
cular Series by fmali oval Vefides or Glands ; as that ii to the Ble|« See 

These are minute rcfearches, but they are ittifK)r(a{it«^ ' "Jukies may 
afcend thefe Vcffels, but it is impoffeWc they (hould defciyjdiliro*- them : 
or they may pals in a regular courfe one way, bulsaot rStiirn bock. The 
woody Fibres which run up between thefe, haveiklfo a.A!teH hpllow^ but 
the Juice in this is not coteured, as in thfe Veffcls. ' / -"' 

This is the conftru<9ion of the Flefh : its courfe wt h$i¥t £hewh thro* 
the whole Plant. When it has made a complcat Circle, or Oaat in the 
Root, it fends up a portion of itfclf, which forms the Fteft^y^Subftance 
in the Stalk i and this at the Head, wheii the Rmds and Kea have left 
it, going off in Fibres and Petals, fwells mtb a fomeWhat thicker fubftance, 
arched inwards, and there acquires a ftrong gree*. T!l« vtoody Fibres 
terminate in this fwt)ln ^extremity ; and every Veflel tnakes a'l^nd of Gland, 
winding about itfelf in various forms, and (hootmg foph frbm the whole 
upper furface of the arcfe a new Pith ; as this .i*fe(hy Subftance readily docs 
in other places* 

This Pith is covered only >^ith an extremdy thiA pcwrtien of the Flefhy 
Subftance, and this breaks away upward in<6 nuaiierous double Threads, 
which are tlife filaments. Thefe acquire a Goat or Skini, as that febftance 
does whenever it is expt)fed to the air : but then, tho' dSvcftcd of its Coat, 
it is ftill in the body of th« Flower (heltercd from the Weatbct by the 
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Petals ^ and therefore this Coat is white. The tertnination of each of tbefe 
pairs of Fibres or Threads, vrhkh are inclolcd in the white Membrane, is 
in a globule of an oval form : the two are placed near one another within 
the common Membrane; and thence the Anthera is double. In each 
globule of the Farina there is a minute portion of the Flcfliy fubftance turn* 
ed round npon itfelf, the end being too weak to pierce the fhell of the 
globule, Thefc are the origfnal PUntuke Seminales, which being covered 
by the waxey matter obtained from the Nedtaria, and afterwards lodged 
in the Seeds, grow into pcrfedt Plants. 



C H A P. XXIV. 

Of the Course and Structure of the Pyra- 
midal Cluster s« 

npHE Clutters of Veflcls which have been defcribed,^ aa having their 
^ place within the Flcfliy Subftance in every part of the Plant, come 
next to be examined. Tho* they are in fome degree immerfed in it, 
they are no abfolute part of it< they are a drftindl fyftcm ; and they con- 
fift of certain arrangements of coloured Veffck covered and feptrated by 
white and pellucid ones. We have feen tbefe in the various fe^Hons of 
the Plant, whether we cut the Fibre, the body of the Root, or the 
parts above the furface. They are not peculiar to the Flower Stalks, for 
we find them alfo in thofe of the Leaves : therefore they are not deftined 
to become organs of frudificatioo ; but are nutricious Veflcls only : and 
they are univcrfal in the Plant. 

It is in the body of the Root we are to look for their origin ; and thene 
we find them produced from the coloured Veflcls of the Flefliy Sub- 
ftance. 

In certain places tbefe form a kind of knots. See Plate VI. Fig. yo^ 
Letter e. One of thefc, feparatcd and more enlaiged, is alfo repcefented 
at Plate VL Fig. 82. From thefe knots, 82, tf, run little Fibrils, i, which 
are fo many real Veflfels, and in which we can fee in the frefli Plant a 
coloured Fluid : thefc, at a finall diftance, form new knots, Fig. 82, c, 
from whence proceed the feveral coloured Veflels of thefe Clufters, Fig. 82, 
d d d'y and from their own fides are produced, in the fame manner, thofe 
pellucid VeflTcls which furround them, Fig» 2^2y e e e. At 83 is repre- 
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fented the white part of the Clufter feparated ; and at S4 the green. At 
85 the original Knot; and at 86 the Veflels running thence» and produ- 
cing the fecond. 

The whole Clufter is pyramidal, when it is perfect : and might appear 
to the incurious only one Veflel, 70, r. It has been fhewn how the Quf- 
ter confifts of many ; and it is for this caufe that in maceration, or even 
in a difeafed flate of the Plant, the Clofters often break, and feparate. 



C H A R XX V^ 

The Course of the Pyramidal Clusters* 

IF we purfuc the courfe of the feveral Clufters, we find them exhi- 
biting, in the macerated parts, a kind of Skeleton of the Plant j if 
that name may be given to things fo little folid. This is reprefented in 
Plate VII. Fig. £7. " 

There are twelve of thcfc Clufters in the body of the Root, ^ $ 
and fix in every Fibre, b. The twelve in the body return upon them- 
felves at the crown, and at the bafe, c c^ and the fix in each Fibre are 
not continuations of thefe. The Flefhy Subftance comes between, and 
they are produced from its furface in the Fibre, juft as they were in the 
body of the Root; bu^ communicate with thofe of the Root, by the mi- 
nute Vcflels '/. They round its end as they did the bafe of the body ; and 
return into thcmfelves at the crown : fo that in ftriftnefs the fix are only 
three, and the twelve only fix. They are counted double, becaufe we 
fee them going and returning. In each Footftalk of the Leaf there are 
twelve of thcm^ e e\ and in the Stem of the Flower twenty- four, f. 

All thefe are produced exadly as the Clufters in the Fibres of the Root : 
they are not coii^uations of the original twelve in the body j but are 
formed from the fUcjfhy Subftance of the part wherein they lie. , This is 
peculiar in Vegetables, that one portion of their fubftance can produce all 
the others; and it is from this reaibn that all the parts are capable o£ 
growth. 

At the crown of the Root thefe CI ifters return in an. arch, intothem- 
felves. The Footftalks of the Leaves divide each into three parts at the 
head; from which feveral portions the partial Leaves grow: and in each 
of thefe are four of the Clufters, the twelve of the Stalk being regularly 
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divided among them^ gg. Thefe run up the middle Rib of each Leaf^ 
fending off branches . all the way into the fide Fibres, till they have thus 
exhaufted their v^rhole fubflance. 

Thus far they are like the Nerves of Animals 5 that they do not dimi- 
nifti as they come toward the extremities, otherwifc than by fending off 
part of the Veflcls which compofe them. Thefe always go off accompa- 
nied by fome of the pellucid Vcffels ; and the Clufter diminifhes only as 
they arc fcnt away : for each particular Veffel is all the way of the fame 
diameter. 

In the Flowerftalk, tho' they be diftindly four and twenty at the bafe, 
that entire number is not to be counted in fcftions of the upper part, for 
they run one into another when preffed into a narrower compafs at the 
neck : from this part they continue themfelves into the Receptacle. They 
come nearer together as the diameter of the Stalk diminifhes at the top, h, 
and finally run up to the extreme top of the Receptacle itfclf, /. 

If we continue to cut tranfverfc fedlions of the Stalk upwards 'till we 
come to the Flower ; and then purfue the fame courfe, cutting thro' the 
Flower and Receptacle tranfverfely, by a multitude of very thin fedions, 
we by degrees fee the two outer Petals, then the three inner ones, fall 
off; and when nothing remains but the Neftaria, Filaments, and Seed 
Veffcls, flill every fedtion prefents thefe Veffels very diftindly. Sec Fig. 
88, 89, 90, 91, reprefenting thefe various fcdlions. Tho' they were 
crowded together in the neck of the Stalk, they were never confounded 
in their fubflance 5 they feparate again in the Receptacle, and the fiefhy 
part of that being white, and thefe Veffels dark, we fee the full num- 
ber of twenty four very diflindbly. Even when the Filaments are all fal- 
len off, and the remainder of the Plant is only the colledion of Seed Vef- 
fels, thefe twenty-four Cluflers, tho' very minute, are flill perfedlly to be 
difcemed; and in the feftion whkrh gives the very fummit, where the 
Seed Veffels difunite and fall off, thefe Veffels arc feen returning in fo 
many arches upon themfelves, and continuing their courfe down toward 
the Stalk. Sec Fig. 92. Their courfe upward in the Receptacle is alfo 
{hewn at 93. 

As the difpofition of the green and white Veffels in thefe Clufleri differs 
in the feveral parts, they are reprefented diftindly in this Plate : Fig. 94 
is the Clufter in the Flowerftalk 5 95 in the body of the Root ; 96 in the 
Footftalk of the Leaf; and 97 in the divifions of that Footftalk. 

CHAP. 
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CHAP. xxvr. 

f 

Of the PITH. 



E 



VE^Y tUing being now cie«td off from the macerated Plants there 
rcmaioi oniy the PitJk i a fabftance which has been thought very im- 
portant, but which a more critical enquiry robs, in a great meafure^ of 
that character « Its di^fition andcourfe in the entire Phtnt^ is reptefented 
in Plate VIU. Fig. 98. 

. Whatktxr perfe^ part of the Plant we cut, we fee this: it alwayt 
occupies the center ^ buc it no where reaches the extremity of the pari 
wherein it lies* In the Fibres it is a column, which goes very gradually 
diminifhing from the larger to the finaller end, a a. But it neither reach^ 
the body of the root, nor the extremity of the Fibre. We have (hewn how 
It lies in the head which makes the end of the Fibre : at the part near the 
body of the Root it is terminated in the fame manner : the Vafcular Serifs 
and Fiefhy Subftance in each of thoie parts furround it. 
. Ik the Body of the Root tliere is another column of Pith, ^ ^, if it 
may be fo called i but this is very irregular at the fides ; and this is in 
the iame way terminated by the arch which the Fle(by Subflance makea 
at the bafe and crown, and by the Vafcular Series. This Pith of the bo- 
dy of the Root has no conned:ion whatever with that in the Fibres. 

In the Footftalks of Leaves there is no Pith. The Leaves are not per- 
fe^ parts, but afiiftant organs. 

Ik the Flowerftalk it torms another column, c c^ largefl: at the bafe^ 
and fa>aUe(l at the neck, where it is pinched in at the origin of the Flower,, 
and there is again finally terminated. But tracing the Plant up into the Re- 
-ceptadei, we fee there moother column of it, d d^ fhort, and in form of a 
cone, wkb a broad bafe raooiiig fuddenly to a point. This has no more 
communication with the Pith of che StaUc than that has with that of the 
Root. All the Parts of the Plant have a Pith j but it is detached in each : 
and, there^Dre, in rq>iefenting that of the entire Plant, we mufl place it 
40 order, in four dii^inted pieces. The termination of the uppermod of 
all is jufi under the arch made by the Ckiders of VeiTels at the fummit of 
the Receptacle. ^ 

Haviko feen its coorfe and place, we are next to confider its con- 
(Irudlion* 

It 
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It is i^ainly formed by juices thrown oat* from the bner farftce of 
tbc Flcfhy Subftaacc of the Plant, and from the furfaces of the fcve* 
rtl Conic Clufters of Veflck* Thcfe Juices hardening on thofe furface$ 
form Veflcls. Thus the Pith becomes Vafcalar: and as Only the furfaces 
of thcfe vafcular Cones, and the intermediate inner furface of the Fkiby 
Subftaoce give it origin^ it muft of nepefltty be circumfcribed within thje 
bounds of the hollow whioh th^ .form* Thus it is utterly impoilibla 
the Pith of one part (hould run into the Pith of another : and what ^t 
firft appeared fo fbange in itt couffct is the neceflary refult of its coni^rtfc* 
tion. A tranverfe fcdion of the Pith of a Fibrfe of the Root, cleared from 
all the other fubftances, is reprefcnted at Fig. 99 ; and a like fedion of 
the Pith of the Flower Stalk, at too. Tfee moutfa^ of the cells arc empty 
or full of Juice as the kaife has cbftaoed to pafs thro* an empty or a fgH 
part. 

The Veflcls of the Pith being covered tbe moft of any fn the Plant, 
from the air, become thence the whitefl and moft tender. They are very 
numerous, and are jointed in a manner at once fingular and highly elcganr« 
Fig. 1 01. The Cells are of nearly an equal length and thicknefs ; fo that 
the joints are (horter than in the Blea^ wbofe Cells they cthefwife, in fomc 
degree, refcmble t but there are no Veflcls upon them. The Bfea bon-^ 
fifts of Cdls and Veflcls; this part of Cells alone. The divifion between 
Cell and Ceil are of a fpungy Menibranc, full of fmall holes> which are 
ihewn at Fig. 102, a little more magniflcd. Through thcfe the Hquor 
forces itfelf in little drops, fo that tbe whfok Vcfl[bls often appear full as it 
were of firings of minute beads. 

These Veflcls arife principally from the part of tbe furface of Flefliy 
Subftaoce which makes the arch at the ba£b of that pottton of the Plant 
wherein they are formed. Sec Fig. 103, mi; and from *be arches of tbe 
conic Veflcls there* From this part dicy ma to the arch at the top in a to- 
lerably flrait courfe ; and there are again tnfertod in die arches of the fame 
parts. Son^ Veflcls of a like kmd aad form, and iifhich make a part of 
the fame iiibftancc of the Pith, are alfo icnt off hem the fides of the hol- 
low Cone formed by the inner furface of the Fkfli, and Coote Cluf- 
tcrs ; and thefe in the fame manner run flrait upwards^ and terminate 
in the arch at the top. Fig. 104 rcprefcnts a imall piece -of the Pith, 
mkh the Veflcls greyly magnified, to fliew the courfe of the chained 
globules of Juice : at 105 is a piece of the Angle Vcflfel view^ with dice 
greatefl miignifiers, with the Membrane feparating it into Cdls : and this 
Membrane, with its irregular apertures, at 106. 

The 
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The moft extraordinary part of the Pith is that in the Receptacle, Fig. 
107, 107. Clofe under this, that is, at the head of the Flower Stalk, 
the Fle(hy Subftance makes a fair arch, returning upon itfelf fo as to flop 
and terminate the column of Pith within it there, 107, a a. From this 
part it fends up each way a portion of its upper furface,^ by which makes 
the Cone of the Receptacle ; and within this is form'd a new Pith, with 
new Series of Veflels. A portion ©f the Pith of the Receptacle is repre- 
fented feparately at 108. 

The fubftance of the Seed Veflels is formed of the Blea which this 
Flefliy Cone (boots out on the furface ; and the Pith of the Cone begins 
and terminates in it. : • 

After examining, in this manner, the two Barks of the Hellebore, 
we continued the fame courfe.of enquiry to the like parts of other Plants : 
and thefe appeared to be, in all cflential articles, the fame with the firfL 
In the fame manner I have* puffued the- courfe and ftrudure of the Blea, 
the Vafcular Scries, the Pith, and the reft, in feveral other Plants; and 
find that the generality have them aH ; and none have any mpre : their 
place is the fame in all, arid their courfe the fame, as alfo is.thdr ftrudure. 
Therefore what we have feen here to be the conapofition and conftrudtion 
of the Hellebore, we have a right to believe is the Vegetable Strudture in 
general. If there be variations in fome kinds, they are flight; 'and the 
general fyftem is not aifedted by them, any more than the generical cha- 
radbeirs are by fpecific diftindions. 

It has been thought peculiar to the Pith, in certain Trees, that it oc- 
cupies a large (pace in their young Shoots, and flirinks fo as almofl: to dif- 
appear, as the lame parts grow more confirmed in their conftrudfion : but 
the prefcnt account of that part will, in fome degree, explain this wonder ; 
nor will the obfervation be applicable to the Pith alone. 

Young Shoots draw from the earth abundant moifture ; for out of that 
Is to be formed the Vegetable Syftem : but as a great deal is for this reafon 
taken into the Veflels of the Plant; a great deal mufl: be alfo difcharged 
from them. ^This is done outwardly by the Hairs or downy matter com- 
mon on young Stalks ; and inwardly, tho* in a lefs degree, by the Pith. 
This being the great ufc of thofe two parts, they are eflential to the Plant 
in that ftate ; but they become unneceflary afterwards ; and therefore, in 
many Plants, and particularly in feveral Trees dnd. Shrubs, the young 
Shoots have a large Pith within, and a thick downy covering on the fur- 
face ; whereas, when they arc grown harder, they become fmooth and 
folid. 

9 These 
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These obfervations, joined to what we have jufl: feen of the inner 
ftrudare of the fabftances, will teach us what parts are eflential to the Ve- 
getable Syftcm, and what only accidental ; what abfolute ; and what mere- 
ly temporary. We (hall thus diftinguifh the importance of the fevcral 
parts, and be led forward regularly in the courfe of our g'eat enquiry. 



CHAP. XXVII. 
Of the LIFE of PLANTS. 

T) Y Life in Plants, wc mean that power whereby they grow : receiving 
^ nourifliment, and advancing from the minute and tender ftate wherein 
they lay within the Seed, to heighth and ftrength ; extending and difclof- 
ing regularly their fevcral parts ; and in the end forming new Seeds for a 
fucceeding race. This power all Vegetables plainly have ; nor are their 
inftances of life limited to thefe alone : for fome have motion in their fe- 
veral parts, the Sleeping and Senlitive Plants in their Leaves and Foot{lalks> 
and moft of the Syngenefious Tribe in their Flowers, 

The Seat of Life 1 apprehend to be in that part I have calkd the Flesh 
of the Plant ; and its powers to arife from a motion in the Juices of that 
part. This motion feems to be peculiar to its Juices, and not to have place 
in thofe of any other part of the Plant ; it appears alfo by its Several flates 
and degrees, to give Health, Vigour, Sicknefs or Decay, to the entire Ve- 
getable. 

That this fubftance, the Flefli of Plants, is the feat of their Life, ap- 
pears from thefe certain obfervations^ that no Plant is deftitute of it, tho' 
occafionally one or other of the feveral other parts arc wanting ; and that 
when this part is deftroyed, the Plants inevitably dies : whereas, while it 
remains, there is always life ; and there refides in it a power of producing, 
by the mere motion of its Juices, all the others. This wc evidently fee 
in Seeds, whofe Corculum is no other than a regular piece of this fubftance ; 
and tho' lefs obvioufly, yet not lefs certainly, in the growth of Cuttings. 

There is no ftate wherein the Veflcls of this part are deftitute of their 
proper Juices : thefe require moifture, to make them able to flow in the 
Veuels, and heat to put them into motion. When they want thefe they 
coagulate in the Veiflels ; but they retain a long time the original power of 
b^ng put in motion by thofe afliftanc^s. It is for this reafon the heart of 
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the Seed, which is a piece of the Flefli of the parent Plant, does not grow 
while kept out of the ground ; but {hoots when planted : the want of 
moifture prevented its growth before ; for when Seeds ripen, the Veflcls 
of the Plant which fed that part where they are formed dry up. Yet 
we fee they are capable of growth even there, when accidents give the 
means : thus, in rainy feafuns, the Seeds of many of the Grafles fhoot in 
the Ear. 

As Seeds are capable of being kept dry a long time, yet with the latent 
power of Life unhurt. So it is with thofe Roots which we take up at 
certain feafons, and may keep out of the earth, for feveral months, nay 
years. The philofophy of both is the fame ; for Seeds and Roots differ 
more in magnitude than nature. In each there is a portion of the Flerti 
of the original Plant, which forms a Cafe or Shell, defeiKled from injuries 
by its outer Coverings j and has Vcffels returning upon themfelves, in forn:t 
of the Veflcls of animal bodies, tho' wanting the diftindion of Arterics^ 
and Veins. The Juices in this fubftancc may coagulate and ceafc to flow, 
and yet retain the power to do it on proper affiftance : and fo long the 
Seed or Root enjoys a ftatc of capable, rather than adlual life. The Seed 
is as the egg of an animal, whico will never come to growth without the 
proper helps; tho* it will, for a certain time, retain the power of'life. 
The Root we take out of the ground, for certain months, would remain 
during the fame tin^e if left in the earth in a (late of red : a condition not 
very unlike that of thofe animals which fleep the winter : Juft fo much 
Life renKiining as to preferve the vegetable cbarader ; tho' without perform- 
ing any of its funiStions. 

On the circulatory motion of the Juices in thefe Veflels of the Flefli of 
Plants, depends entirely their growth, and the difclofing of their parts : yet 
there is not a neceflity that the motion of returning Juices be carried to 
4he extrenuties of all thofe parts. The vigour of a certain fyftem of cir- 
eulation will give growth to detached parts of the Fleih which rife far be<- 
yond it. This is (ccn in the formation of the Filaments in the Flowers 
of Plants ; for theie is no return of their Juices. The force of growth in 
them arifes from a fyftem of circulation lodged much lower in the Plant ;^ 
and this fyftem of returning Veflfch, is fomctimes fingle, fomctimes repeat- 
ed. This will be explainol at large in the fucceeding Chapters, where 
we (hall illuftrate the general doiStrine by particular inftances. It may be 
fufficient to obferve here, that the Winter Aconite, to be defcrihed here- 
after, (hews an iaftance of a iingle circulatory fyftem ^ there being no re* 
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turning Veflels except in th^ Root: and the Anemone of a double order; 
one in the Root, and a fecbnd in the lower part of the Stalk. 



CHAP. XXVIIL 

Of the Formation of a Plant in the Farina. 

T T will be proved by numerous and plain fads, that the Flesh of Plants 
-^ is the eflential Vegetable Matter ; and it has been fhewn already, that 
the termination of this part is always in the Filaments of the Flower, upon 
whofe fummits ftand the Antherae, containing that Farina, which all know 
to be neceflary to the impregnation of the Seed ; the' it has not been yet 
ihewn truly in what manner. 

By tracing the courfe of the Flefti of the Plant up to the Filaments of 
the larger Flowers, we find that the Veffels of this part dimini(bing there> 
run up in numerous diftin<5l cluftcrs to the top of each Filament. The 
Coat of the Filament fpreads into a VejQTel called the Anthera, and thefe 
clufters of Flcfliy Shells line it throughout : there continuing to grow, they 
raife its internal furface into little Blifters all over : the Coat of the Anthera 
is double ; and there is a fbungy matter between the Membranes : thefe 
clufters of Veflels alfo run between the two. And they now raife the in^ 
ner Coat from the outer, in form of thofe Blifters ; which contrading at 
the neck where they rife, and being filled by Juices discharged into them 
from the Spungy Subftance of the Anthera, fwell ; and each becomes a 
globule of Farina. The clufter of Veflcls, or particle of the Flcfli of the 
Plant, when it has grown fo as to reach the top of the little BliAer, not 
having ftrength to pierce it, is bent round, and continues to grow till its 
extremity meets the part where the clufter entered the globule. All is naked, 
tender, and delicate here 5 the Veflels as they meet inofculate> and there is 
thus formed an oval ring of the Flcfh of the Plant, containing many of 
its Veffels, returning into themfelves. 

This is the rudiment of the future Plant. Thefe Veffels have their 
Juices, and they form a fmall fyflem, containing all that is eflential to the 
i'pecies, capable of prefcrving themfelves dry 5 capable alfo of growing 
with the help of heat and moifture ; and capable of producmg all the 
other parts, and forming an entire Plant of the fame kind ; the eKtremitics 
of who& Flelh Veffels £ball form again fuch other fyftems -, apd this with- 
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out end. This is plainly the manner of Vegetable Produdtion and Increafe t 
there is no Generation, but fimply a continued Growth. 

As foon as this little fyftem of vafcular Flefli is formed, the intent of 
Nature in the parent Plant is anfwered in that part. The Juices from 
the fpungy fubftance of the Anthera are derived from the Veffels of the 
Nciflaria ; and are of the nature of wax : they furround this little fyftem ; 
they defend it from injuries ; and the Anthera then drys, and burfts open ; 
the little globules of Farina drop off from the inner Coat of it, their fmall 
necks having dried away : and thus the globule falls off upon the Stigma 
of the Flower. That part is always wet j the thin fkin of the globub 
burfts, and the Plantule, or piece of vafcular Flefli, falU out, encompafled 
with this waxy matter, which, not mixing with the water, appears like 
folid atoms. 

Surrounded by this indiflbluble matter, the ring of Flefli makes its 
way into the Seed-Veflel j where there is always an open way for it into a 
Seed : the fame opening at which the young Plant afterwards burfts forth ; 
and which is always vifible. The Seed, which is formed of the Pith of 
the Plant, furrounded with its Coats, was originally an exudation of this 
very Flefliy Subftance, its Juices therefore are happily fuited for the nourifli- 
ment of this minute particle of the Flefli j and it is no fooner lodged in 
the Seed, than it begins a peculiar kind of growth. There is moifture^ 
and there is warmth enough in the air. The Juices in the Veflels of this 
Ring have never yet congealed : they move ; and it muft be circularly, for 
their valves admit of no return. Their tender coats receive, thro' the fmall 
apertures of their yet fpungy fubftance, abundance of this appropriat- 
ed fluid, they fwell till the ring almoft clofes, being preflfed together: 
and the fame open texture of their Coats gives way to extra vafation. A 
few loofe threads of Pith are fliot inward, and Conic Clufters foon ap.- 
pear. 

The origin- of thefe is in a horizontal diredion ; but they foon afcend ; 
the Juices get coats as they rife, by the mere hardening of the fuperficial 
part, and they return upon themfelves, becaufe they are too weak to pierce 
the Flefli where it makes the arch of the ring. Vcflcls are added to Vcf- 
fcls, by the growth of the Flefli ; and thus what was a ring becomes a 
fliell, and is the fliell or coat of Flefli of the fucceeding Root, which 
ftioots next its two Seed-Leaves. 

AjLTfio' the Conic Clufters do not, in their own Veflels, pierce the 
Flefli, there rife from them thofe tender hollow threads of communication 
which we have ieen in the preceding Figures ; and firom the extremities 
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of thefe, where they pierce the Flefli, arife new Conic Clufters, which do 
not form returning fyftems, but fpread thcmfclves thro' the fubftance of 
the Se^ in the rudiments of the Seed-Leaves. Thefc have been taken for 
a peculiar fyftem of Roots. 

The inner fubftances being thus formed, and ftill redundant Juice fup-*- 
plied to the Plantule, its extravafated Juices fiift form the Vafcular Series^ 
There remains fome of the waxy matter of the Anthera among the proper 
Juices cf the Fle(l>VefleIs ; and this being moft unlike the reft, is firft 
thrown out : it is puftied forth with fome violence ; it continues to follow 
the courfe of the Mantule, and conforming itf<;lf to its ftiape, and the fe- 
veral ftreams hardening at the furface, the Vafcular Series is forme<l : tl>e 
two Membranes being only extenfions of the fubftance of the Coats of 
thefe Veflels, reaching from one to the other, and keeping all together. 

The waxy fluid btring feparated, the next which is extravafated forms 
in the fame manner the Vcrfels of the Blea ; and. the cxtravalations from 
thefe give origin to the Veflels of the two Rinds. Thus is there lodged 
within the body of the Seed, a piece of the eflfential fubftance, or Flefli' 
of the original Plant, which has there formed for itfelf, by the natural 
courfe of the Juices, all its coverings. The purpofc of Nature being fo 
far anfwered,,in the common ftate of things, no more is done there. The 
Juices of the Stalk ceafe to flow into the Sced-Veflcl, the Seeds harden,, 
and they are fit for fowing. Every one containing a perfedl portion of all 
the fubftances of the future Plant, needs only due warmth, and that moif** 
turc it no longer receives from the Seed, to continue growing. 

Thus far all Vegetable Nature, fo far as I have examined, is regular; > 
the formation of the. Plantule in the globule of Farina, being alike in all : 
but it is not fo in the fucceeding periods, for Seeds differ in the conftruc-r 
tion and arrangement of that pulpy matter in which the Plant is lodged ; 
and, therefore, while the generality rife with two Seed-Leaves, as the 
Turnip, fome have only one, as the Corn and Grafs kinds; and others^ 
have feveral, as the Pine. Therefore it will be neceftary, in tracing the 
Seed, to the Plant, to fix upon one inftance, and the more common the 
PJant be the better. I have chofen the Radifli, becaufe its Seed is always 
at hand, becaufe it very readily grows, and becaufe the parts of. the. entire^ 
Plant are large and.confpicuous. 

To trace the whole progrefs of Vegetation, I ftiall take this inftance j 
in which, howfoever minute the refearches may appear, it will be eafy for 
every one to follow them : and, to leave no part unconfidered, it will be 
bcft firdtoconfidcr the Plant pcrfeft, and in flower; to trace the forma- 
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>tion of a globule of Farina from that Plant ; and following the courfe of 
Nature, to obferve the whole progrefs of that Farina to a perfefl: Plant 
again. 

The formation of the Farina of the Radifli, is reprefented in the an- 
jicxed Plate ; and will fcrve happily to illuftrate the general dodrine juft 
laid down, by a familiar inftance. 



CHAP. XXIX. 

The Formation of the new Plant in the Farina of a 

Radish.. 

H E common Garden Radifh, in its full growth. Is reprefented Plate 
IX. Fig. I. The Stem of this is compofed as the Stalks of other 
Plants, of the feven conftituent fubftances before defcribed ; and their pro- 
portion in this fpecies is (hewn in a iranfverfc fe(ftion of the Stalk, Fig. 2, 
cut from the part near the ground. They have the fame difpolition in the 
Footftalk of the Flower, Fig. 3 ; and at the fummit of that Footftalk they 
feparate one from another, to form thofe parts of the Flower which are 
their natural terminations. 

A Flower of the Radi(h is reprefented at Fig. 4, enlarged by the Mi- 
<:rofcope, to fhew the fevcral parts diftindly ; and at Fig. 5 the fame 
Flower, with its Footftalk, cut open, and torn from the top into its feveral 
parts, to fhew how they go off from one another. The Letters a b c d e 
/ g, mark the feven conftituent parts 5 a the outer Bark; b the inner 
Rind J c the Blea ; d the Vafcular Series j e the Flefti 5 / the Conic Cluf- 
ters; and^ the Pith. Thefc terminate diftinftly in the fevcral parts of the 
Flower. 

We fee, a* Fig. 4, that the entire Flower has its Cup h, two outer Petals 
//, and two inner Petals k k. Within thefe we fee the fix Filaments; four 
of which are longer, and two ftiortcr, n «, crowned with their Antherae; 
and in the midft of thofe the top of the young Seed-Veflcls 0. The fame 
parts are more diftindly fhewn in the divided Flower p ; and there we fee 
alfo two other parts, which could not be diftinguiflied in the entire one ; 
becaufc they are hid within the other parts : thefe are four protuberances 
within the Cup, and the .Receptacle of the Flower. The four protube- 
rances are thw arranged ; two ftand between the rudiment of the Sced- 
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Veffel and the two (horter Filaments, //, i j and the other two protube- 
rances between the longer Filaments and the cup ; thefe are marked / /, 2. 
The Receptacle m m, is a conic, whitifh, Tpungy, body, rifing from the 
crown or fummit of the Footftalk, and affording a kind of bafe to the in- 
ternal parts. 

We fee thus there are feven parts in this Flower as in others, arifing; 
from the feven conftituent fubftances of the Sralk; and they arc produced 
from them in this manner. 

The outer Bark, Fig. 5, a^ forms the entire Cup b, which being care- 
fully pulled off, takes that Bark with it ; the inner Rind, Sy fpreads into 
the two outer Petals / / ; the Blca, c, forms the two inner, k k-, the Vaf- 
cular Series, ^, terminates in the four pro:uberances in the Cup / /; the 
Flefli of the Plant, ^, fplits into the Filaments n n, the Conic Cluftcrs 
of the Vcfll'Is form the Receptacle, m m ; and the Pith, g^ runs up into 
the rudioicnt of the Seed-VefTel 0. 

Of all thefe parts the moft eflential are the Filaments. We have fecn 
that the Flefh is the feat of Life in the Plant \ and thefe being the termina- 
tions of that fubftance, have the fame quality : every piece of them, if it 
can be prcferved from decay, is ready to grow into an intire Plant j for it 
can produce its lining of Pith, and all its coverings, from the extravafation 
of its own Juices ; and as its fubftance will naturally terminate in other 
Filaments, thefe its coverings will form the feveral parts of the Flower for 
their defence, and the Seed for their reception. 

The Receptacle of the Flower, feparated from the other parts, is rcpre- 
fented at Fig. 6, as it appears enlarged by the Microfcope. This is*a kind 
of great Gland. It is formed of the white fpungy matter of the Conic 
Clufters, united into one mafs ; and it is in this the Flefh of the Plant be- 
gins to contract its Veflels> to diminifli the intermediate fpungy matter, and 
to divide itfelf into Clufters. See Fig. 7 : where this is, in fomc degree, 
reprcfented in the fplit Receptacle, tho* it is difficult to (hew it diftinftly. 
Jnto this Receptacle alfo arc fent certain white very fmall VefTels, filled 
with a pale yellowifh matter from the protuberances. Fig. 5, / /,. which^ 
terminate the Vafcular Series. 

The Vafcular Subftance of the Flefli of the Plant, being now diverted 
of the intermediate fpunge, divides at the furface of the Receptacle Fig. 6, 
7, p p p p9 into a number of detached parcels, which may now be con- 
fidcrcd as fo many cluftcrs of pure Veflels continued from the Flefli of the 
Stalk, but greatly diminiflied : thefe rifing again, at the furface of the Re- 
cepucle^ become extended into long, fiender bodies, called the Filaments ; 
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nr»d as they do not pierce the fkin of the Receptacle, but raifc a portion of 
its foft fuhflnnce with them, they grow up covered with this as a fkin. 

Thus is formed the Filament, Fig. 8, which confifts of a quantity of 
the Flcfli of the Flanr, purely vafcular, covered with a reticulated loofc 
ilcin, which is part of the white mat^r of the Conic Clufters raifed into 
the Receptacle. 

Thus is formed the Filament ^ and into its bafe run thofe fine Veflels 
which we fee arife from the protuberances terminating the Vafcular Series j 
and running thro' the Fiefh of the Receptacle they go up the very fub- 
ftance of the Filament, and accompany its Veflels to the extremity. The 
fubftance of the Filament is to form the embryo Plant ; and the waxy 
Juice in thefe Veflels is to cover and defend it. An unripe Filament is rc- 
prefented at Fig. 9. In the ripe Filaments wc find the fummit formed into 
a regular oblong Anthera, compofed of two cylindric tubes, each with its 
proper groove foi- burfting, and faftened to the tender top of the Filament 
toward its lower end, Fig. 10. 

The Anthera is thus formed. Toward the fummit the Filament be- 
comes fmall, and at its very point there is another minute Gland, fome- 
what opake in hue, and full of cluftering Veflels. This is reprefented 
vaftly tnagnified at Fig. 11. A fmall cord furrounds it, formed of the 
thickned coat of the Filament ; and within, all the clufters x>( Flefli Vef- 
fels become again much fmaller. They are here at their extreme finenefs. 
From the fummit of this. Fig. 11. the coat of the Filament expands, and 
grows from the cord, 2, each way into a cylindric tube 5 and thefe two 
tubes form the compleat Anthera, Fig. 12. which tho' underftood to be 
only fixed upon the Filament, is in reality its proper termination. The 
Figure at 12 reprefents the Anthera ripe, but entire : that at 16, fliews it 
burfl: for the difcharge of the Farina: the intermediate Figures, 13, 14, 
15, fliew its progrefs from the Bud of the Flower to ripenels. 

The outer furface of thefe two cylinders which compofe the Anthera, 
is all we have yet fcen. It will be proper to cut one of them afunder tranf- 
vcrfely, to examine their conftruSion. This gives us a view of the infidc 
of the cylinders, which, according to the age of the Anthera, or its de- 
gree of ripencfs, appear in difi^erent conditions. In a very young one, * 
taken out of a fmall Bud or Flower, the coat of the Anthera is feen to be 
double, with Veflels between. Fig. 17, and with a fmall hollow. In one 
yet more advanced, Fig. 18, there appear Blifters in the cavity. In one 
ytt nearer maturity, Fig. 19, thefe Bliflers fliew a regular elliptical fliape, 
and are fo raifed from the furface as to fill all the cavity. Thefe Blifters 
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arc now globules of Farina. To know how they arc formed, we muft 
open one of the Antherae in a ftate of half ripenefs, and then of perfect 
maturity. . 

When we open in this manner a half-ripe Anthera, we find that be-, 
tween the two Membranes of the cylinder there run innumerable little 
clufters of the Flefh Veflels; that is fo many portions of the Flefli of the 
Plant, diverted of all encumbering matter, and formed of Veflels wonder- 
fully reduced in fize. All thefe arc regular portions of the Flcfli of the 
Plant, which have pafled thro' the Receptacle, and have been again re- 
duced in fize at the top of the Filament, but which are yet entire, and 
contain, minute as they are, their proper Juices, and continue to grow. 

In the half- ripe Anthera we find thefe little portions of the Fle£h of the 
Plant, every where ftriking inward toward the cavity of the Cylinder j and 
raifing the inner Membrane into Blifters, See Fig. 20. 

In the perfcdly ripe Anthera the appearance is the fame, only that the 
Blifters are innumerable, and are larger ; contradled at the neck, and ready 
to fell loofe into the cavity of the Cylinder. This is reprefcnted at Fig. 21. 

The globules of Farina, which hitherto we have been content to call 
Blifters, are thus perfc<fted. The fmall portion of the Flcfli which has, 
by thrufting out its point, railed the Blifter, grows a little more ; but the 
force of Nature is fo flight at this diftance from the Root, that the little 
point of this fmall portion of the Flcfli, tho' it continues growing, cannot 
pierce the Membrane formed by this Blifter. Not being able to get thro' 
it turns backward, and by growing a little longer, forms that oval ring be- 
fore defcribed^ which is properly the embryo of a new Plant. See Fig, 
21. The waxy Veflels having run up all the way with thefe minute por- 
tions of the Flcfli, terminate by plainly open mouths, where the portion 
of the Flefli forms the Blifter, and dilcharge their contents into that new 
cavity. 

The extreme ends of the Veflels of the portion of Flefli in the globule 
of Farina inofculate with themfelves, at the place where they touch, that 
is, at the bafe of the Blifter -, and the Membrane forming the Blifter con- 
trailing there, and the Veflels drying for want of more nouriflinient, the 
work of Nature is fo far accompliflied. 

Thus a piece of the Flefti of the Plant, replete with its proper Juices, 
and furrounded with a waxy fluid, is lodged in a little membranous bag, 
which> as foon as its neck grows perfedly dry, falls oflf from the inner 
furface of the Anthera, and is a globule of Farina. This contains in it a 
portion of the Flefl)> which waa the eflfential fubftance of the Plant, ami 
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which^ tho* very minute, yet if prcfcrvcd from injuries, will be fure to 
grow when it has heat and moifture. It is defended doubly ^ partly by the 
Membrane, and partly by the waxy fluid which furrounds it.. It is too 
tender for the earth, and is to be received firft into the Seed. 

This is the origin of a globule of Farina ; which we are now to exa- 
mine diftindtly. To this purpofe we are to take off a perfedly ripe An- 
thera; from its Filament, and to (hake it carefully over a plate of glafs, 
for the Double Microfcope. This flight motion feparates a multitude of 
the globules of Farina, a cluftcr of which we are to fele<ft for examina- 
tion. They are all pcrfcdlly alike in fliape j oblong, elliptic, rounded at 
each en«.1, fomewhat opake, and of a whitifli colour, with a darker oblong 
particle in the middle. This is fometimes grecnifli, fometimes yellowifli, 
and is the embryo Plant ; the extreme termination of the portion of the 
Flefli of the original Stalk, which raifed that Blifter : and it appears greeni(h 
or yellowifli as more or lefs of the waxy matter covers it. On putting a 
drop of water to them, ihey fwell, become fliorter, rounder, and more tranf- 
parent ; and we perceive a fmall ftrake in the midft of each running length- 
wife from end to end. One of the Globules, as it appears dry, is repre- 
fented at Fig. 22, and as it is feen in water at 23. The line is the place 
where the Globule adhered to the in fide of tl\e Anthera, and is the part 
where it opens at a proper time, to let out the embryo Plant, as at 24. 

It has been faid all globules of Farina burfl: when wetted, and difchargc 
ELASTIC Atoms : fome burft readily; others do not: but whenever they 
do burft, what they difcharge is this embryo Plant, encompafled with a waxy 
matter, which, not mixing with the water, appears granulated. That 
is all. 

It feems, from the experiments I have hitherto made, that thqk Farina 
which have rough furfaces, and are large, burft upon the head of the Style ; 
as the Mallow kinds ; and only the embryo Plant, covered with is waxy 
Juice, enters the Seed-Veflcl : on the contrary, that thofe Farinae which 
are fmall, fmooth, and of a fit fliape to make their way entire into the 
Seed, are received into the Piftil without burfting : this is the cafe univer- 
fally with the Farina of the Radifli, which therefore does not burft fo 
readily in water. However, as moifture is in the end to caufe its opening, 
what is to be tranfadted naturally within the Seed, may be done on the 
plate of glafs. The Farina muft be perfedlly ripe for this purpofe; a 
great deal of it muft be laid upon the glafs, and the drop of water often 
renewed. By this means we fliall fee one or other of the Globules burft : 
the opening always is at the line in the center, and ufually towards one 
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end ; and there comes oot a mafs of foft but granulated matter, which 
might be fuppofed a clufter of elaftic atoms. Fig. 24. To know what it 
really is, another courfe is ntceflkry. The drop of water muft be fuifer- 
ed to dry away, and a drop of oil mufl: be put in its place. Obferving this 
from time to time, w€ fee the granules, which feerocd atoms, diflblve into 
a fmooth uniform fubftance, which, as it is thus rendered thin, becomes 
tranfparent ; and we difcover in it that annular rudiment of a new Plant 
very diftinftly, which we had feen obfcurely in the entire globules. The 
lump thus melted is reprefented at 25, with the embryo in the middle of 
it, and at 26 the embryo alone. 

There is no other way of examining the Farina of Plants. Reafon 
didtated this ; and I have been fo happy to find it fucceed perfeflly. 1 faw 
their error who fancied the waxy matter of the Mallow Farina to be dif- 
tin6t hard bodies, and who extended one obfervation as a law to univerfal 
Nature. 

I FOUND, what all will find who try, that few Farina burft in water. It 
was plain, that the folid matter in the Farina could be no other than one 
fingle piece of th^ parent Plant ; and what was there befide, could be only 
the Juices of the Vafcular Series, fincc no other part of the Plant befide 
the Flefli and this had any communication with the Farina, or, indeed, 
with the body of the Filament. Many obfervations had (hewn me, the 
Juice of the Vafcular Series was waxy j indeed I am perfuadcd, all the 
wax which bees colleA has this fource, and no other : whatever therefore 
would diflblve wax, would have the fame tffcA upon this Juice in its cluf- 
tered Hate about the embryo, and whatever difToived this, would (hew 
that embryo : on thefe plain principles I ufed oil, which is the fimpleft of 
^11 the diffolvents of wax, and the Icaft oppofite to the vegetable nature : 
the eflfeft was as expcScd ', and this way I obtained what others may at any 
time obtain by the fame means, a plain and diftindt fight of the embryo 
Plant. 

Thus we fee what the original embryo of the Plant is. We find it is a 
naked circular piece ol Flefh of the parent Plant, defended from decay by 
being covered with a fobftance iadiflfoluble in water. 

These Embryos, millions of which are contained in every Anthera, 
ftre to be received into the Seeds ; and it will be neceflTary to examine now, 
by what paflage they arc to get at this j and what is the condition of that 
Seed before they reach it. 

P 2 CHAP. 
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CHAR XXX. 

Of the Conveyance of the Embryo into the Seed. 

T^ATURE provides, for the reception of the Embryo, thus form'd 
'*^^ in thcFaiina, a peculiar cafe, the Seed, which receives it naked, and 
gives the firft nacans of a liniited growth. In the center of the Radifli 
Flower there rifes a (lender, long, irregular cylindric body, crowned with 
a fhiall rough head. The cylindric body is the young Seed-VefTcJ, and 
the rough head is the Stigma, which is rough for detaining the globules of 
Farina, and moift to make the paflage of the Globule cafier into the Seed- 
Veffel J that being its office. See Fig, 27. It is formed of tubes with open 
mouths, capable to receive the globule of Farina ; and thefe, after a fliort 
ftraight courfe, all open into the hollow of the Seed-Veflel. 

If we cut open the Seed-Veffel in this tender flate, and before the 
Seeds have received the embryo Plant, we (hall find plain proof that they 
have this and no other ufe. For this purpofe we are to chufe a flower not 
yet open. In this we (hall find the Filaments very (hort, the Anthera^ long 
and entire, and the rudiment of the Seed-Ve(fel tender and whitifh ; if 
the Seeds have any young Plant in them now, it is their own, for no grain 
of the Farina is yet (hed -, indeed they are fcarce formed. 

We find on cutting the young Seed-Ve(rel tranfverfely, that it contains 
a double row of rudiments of Seeds, with a column in the middle j and a 
quantity of fpungy matter among them. This is reprefented at Fig. 28. 
On cutting it lengthwife, we fee that the column in the middle of the Seed- 
VefTel is continued to the very fummitj and that the rough head or Stigma, 
is only a continuation of this column without the inverting Membranes of 
the Pod. See 29. The Seeds arranged on two fides of this column, ad- 
here to it in the very manner that the globules of Farina do to the inner 
furfacc of the Anthera, that is, they rife from it : they are originally blif- 
ters in the furface of the Receptacle, and they retain to the laft their open- 
ing into it. This is reprefented at 30. 

These Seeds in fo young a Pod as we are now examining, are mere 
tranfparent Blebs or Shells, opening by an oblong mouth into the hollow 
of the column. In a Flower a little more advanced, we fee this Shell 
filled with a thick white fluid, and in this condition we always find it, with 
this fimple and uniform appearance in the young Pods of thofe Flowers 
whofe Anthera are not yet burft. Such a Seed is reprefented. at 31, filled 
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with its thick Juice, but with nothing elfe in it, and with its original aper- 
ture where it adhered to, or grew from the column. 

If, after repeating this obfervation on the Seeds of many Flowers in the 
fame ftate, we afterwards examine the young Pod in a Flower whofe An- 
therjB have burft, we fee a very manifeft difference. We find the Seeds 
of the fame form, and filled with the fame thick Juice; butwealfofee 
in each a fmall folid and not tranfparent particle. See Fig. 32. This fo- 
lid particle is of the feme form and fize with thofe in the globules of the 
Farina. Thofe globules have been difcharged from the Anthera : there is 
a plain way, and in this Plant a very eafy one, for them to thefe Seeds 5 
and therefore we can have no reafon to doubt this is the very particle that 
was in the Farina. The objedt is very minute, yet an accuftomed hand 
may draw it out of the foft tender Seed, and obtain conviction from the 
Microfcope, that it is the very annular embryo of the Farina figured at 26,. 
not yet in the leaft altered. It is a naked ring of the Flefh of the parent 
Plant. By degrees this naked embryo gets its feveral coverings, the thick 
Juice of the Seed is received into two Seed- Leaves ; and the prefent growth 
ceafes. A Seed in this State cut thro' tranfverfely, and a ihin dice of it 
powerfully magnified reprefents the embryo Plant ftill retaining its annu- 
lar form, and only altered by a protuberance from one part, which is 
the firft pufli toward the growth of the Plant. This is reprefented at 
Fig. 33, and the Embryo feparate at 34. This is the condition of the per- 
fh& Seed of the Radifli. This Embryo is the Corculum or Heart of the 
Seed ; and is ready to grow, on being planted. 

That this Corculum of the Seed is really the Embryo originally pro- 
duced in the Anthera, is evident from thofe obfervations ; and the faft ne- 
ver fails to be afcertained by many cafual incidents in the courfe of the en- 
quiry. The Globules of Farina are, in great part, fcattered in the air, but 
many of them fall upon the Stigma, whofe moift open VcfiTels convey 
them, by a plain (hort courfe, into the hollow of the column, along 
which, from top to bottom, are two rows of openings leading into the fe- 
veral Seeds. In opening the young Seed-VefTel lengthwife thro' the cen- 
ter of the column, and the head of the Stigma, when the Antherae have 
newly burft, we fee not only that the Tubes of the Stigma all open into 
the hollow of the Column 5 but we fee in thefe Tubes, as well as upon the 
furface of the Stigma, many globules of the Farina, and multitudes of 
others which have pafled thofe Tubes, fticking to the infide of the Column. 
Such of the Globules as fall upon thofe places where there are open^ 
ings into the Seeds, naturally enter into them ; and there, while the Juices 
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yet come into the $eed-VefI^l| take their firft growth i which forms die 
protuberance feen in the perfe<a Seeds, aod gives the Embryo tU its coats^ 
and Seed-Leaves. This done, the Juices tto more flow into the Seed-Veflel ; 
every thing hardens ; the Seeds in time beconM loofe, dropping off from 
the Column j and the aperture by which they communicated with the in- 
fide of the Column, contracts in the manner of a fear j but ftill there is 
a little opening left -, which glafies will difcover ; and out c^ which the 
Plant afterwards (hoots. 

Thus is the Seed of the Radifh formed, including a minute embryo of 
a new Plant ; whofe progrefs in growth we arc next to trace. Thi« will 
be an eafy taik> the object being large enough for the naked eye to exa- 
mine, and even the wlrole ftrufture plain to very fmall powers of mag- 
nifying. 

CHAP- XXXL 

Of the G R o w T H of the Plant from the Seed* 

TH E ripe and perfedt Seed of a Radi(h is compofed of four parts. 
I. A brown hard Shell or Rind, a. 2. Ayellowifli pulpy fubflance, 
formed into two doubled flat plates, appearing four, b. 3. The Heart of 
the Seed, which is the Embryo conveyed thither from the Farina, c» 
And 4. A fine thin white Membrane^ d, placed between the Embryo 
and the Shell, in that part where the Seed originally adhered to the Co- 
lumn while it was in the Pod ; this is now continued as a covering to 
the Embryo to the place where it joins the two inner plates. The Seed 
cut afunder tranfverfely, is reprefented at Fig. 35 ; the fedion being made 
near the place where it grew to the Column; in this we fee diftindJy all 
the parts, a is the brown Rind ; i the outer folds of Plates ; ^ the inner 
folds, fmaller, and gathered clofer round the Embryo ; ^ is the Embryo, 
and e the fine white Membrane torn from the place where it adhered to 
the outer Shell. 

There is a little hollow about the Embryo^ and its fmallef): end ftands 
toward the furface of the Seed, covered with this Membrane. With care- 
ful management we may feparate this Embryo from the Seed: we then 
find it a imall oblong body, pointed at one end, and the other fpreadang 
into thofe two plates which run from it on each fide, and tarminating be- 
tween them by a fmall curled head. The entire Embryo taken out of 
the Shell is reprefented at 36,^} and opened at 36^ S, where we find 
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plainly that it is no other than the particle of the original Flcfli, 34, fomc- 
what larger, and with a beginning of growth j the part 34, a^ is the fame 
with 36, tf ; and 34, b^ the fame with 36, b. And the whole being fplit, 
and viewed in a thin flicc by the Microfcope, ftill (hews itfelf to be the 
fame original elliptic ring of Ficfh which was produced in the globule of 
Farina, 37. All the difference here is, that this Embryo is clothed with 
feveral Coats, not naked, as it was produced there : and that at the end, b^ 
which is to give rife to the afcending Stalk, it has fhot out two broad 
plates, and a fmall convoluted head between them. Thefe two plates are 
to be the Seed-Leaves of the future Plant, the convoluted head is the firft 
rudiment of a Stalk, and the end, a, is to extend itfelf into a Root. 

This Embryo is what has been called the Planrula Seminalis j and 
people have fancied they faw in it the entire future Plant ; not knowing 
that the Flowers, and other parts, were to be abfolutely produced in the 
fucceeding Plant by the plain courfe of growth; but conceiving they were 
all here, and only to be unfolded. If we proceed to cut the Embryo 
taken from a perfeft Seed tranfverfely, we may with powerful glafles fee 
in it every one of the feven conftituent fubftances of the fucceeding Plant. 
They are far from diftindt : an eye not before informed what were the con- 
ftituent parts of a Plant, would have little chance to difcover them ; but 
being known in the Vegetable Philofophy, they will be all found in their 
places here. 

The entire Seed of the Radifh is of a figure approaching to oval, but 
irregular ; the Skin is brown, and there is a black fear at the place where 
it originally grew to the column in the Pod. Againft this part of the Seed 
18 placed the part a of the Embryo, 34 and 36; and at the oppofite 
end the part b, where the Embryo fpreads into the two Plates and inter- 
mediate Crown. 

The Seed being put into the ground, receives moifture, and its inner 
fubftance fwells. The original Juices in the Embryo, a b^ 36, are di- 
luted by the fluid received from the earth, and the continual changes of 
the temperature of the air, in refpedt of hear, put all in motion ; for 
every thing fwells with heat and ihrinks with cold ; and there is no mi- 
nute in the day wherein there is not fome fmall change in the degree of 
heat about us. Little changes affe6t little bodies ; and confequently thefe 
aHed: the moiftened Embryo in the Seed. The Juices being made thin 
enough to flow, are forced along the Veflcls by this alternate contradlion 
and dilatation of the body itfelf; and new nouri(hment being fupplied, the 
Veflcls become extended, and increafe. 

All 
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All this is tranfadlcd in the body of the Seed, which is yet entire. But 
when the brown Coat is capable of no more diftention, it burfts ufually 
at the bottom, that is, the part oppofite the fear j and gives way to the 
fwelling Embryo to fpread. A Seed perfcdt, and fit for fowing, is figured 
at 38: and at 39, one burft, and letting out the embryo Plant. 

The brown Skin, which is now of no more ufe, may be eafily taken 
off; and we then fee the naked embryo, 40, confifting of a conic white 
part, and a rounded, but flatted body, compofcd of two doubled Plates, 
between which, tho* on one fide, runs the conic part. 

This little Cone is the original annular Embryo of the Farina, now 
confiderably lengthened, but no other way altered 5 and covered with its 
Coats. The broad flakes are the matter of the body of the Seed, now 
formed into the rudiments of fcminal Leaves ; and tho' they had appeared 
to be four, we find in this advanced ftate that they are but two. They 
are not fcparate at the edge oppofite to the little cone, but only folded for 
the convenience of being contained in that (hell. 

We now find, that thefe two parts, the Cone, and the pair of Leaves, 
make up the whole body of the Seed ; arid this confirms what was before 
faid of their origin; that the original of the Embryo of the Farina plainly 
begins its growth in the growing Seed 5 that the Juices fent thither fervc 
only for its nourifliment, and that thofe two folded Plates, and its Crown 
between them, are its firft growth ; which flops only becaufe no more 
Juices are fent thither. In fome fpecies the Embryo grows more, in fome 
lefs, in the Seed ; but that is all the difference. 

After the brown Shell of the Seed is fallen oflF^ and the young Plant 
is loofe, the Progrefs in growth is very quick. The Cone, 40, a, lengths 
ens, and becomes a Root ; and the two folded Plates enlarge, and fcpa- 
rate at their edges, and begin to fpread afunder. We perceive very dif- 
tindly, that the back of ei^ch is entire, and we fee one rifijig above the 
other, as at 41. Thus that part of the Embryo which has extended it- 
felf downwards for a Root, acquires its proper form, and is committed na- 
ked to the earth j from which its fpungy fubftance attracts nouriftiment : 
but the convoluted head, which is the firft rudiment of the Stalk, is ftill 
clofe covered by thefe two Plates, and is a mere dot, making no advance 
toward extenfion. 

All this is tranfadled within the earth therefore the parts have not their 
proper colour ; thefe two folded Plates, which are prefently to become 
what we call feminal Le?ives, are yet yellow. This may be called the 
FOURTH ftate of the Plant, 

HlTHBRXa 
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Hitherto all the parts have kept their places, only the Cone has 
lengthened : but as they will be moved a little hereafter, it is now we are 
to afcertain their original We fee the particle, 34, which I have called 
the Annular Embryo of the Farina, is the original Rudiment of the new 
Plant : it has in the Seed fent off its two folded Plates, and has begun a 
little to extend the oppofite way in length. It will be important to know 
at what point in the fucceeding Plant the growth began, which has ex- 
tended it fo far each way: and this muft be afcertained now. It is the 
part marked b in Fig. 36; c in Fig. 40; ^ in 41. This was the center 
of the original annular Embryo 34, the part d; and this has in the fuc- 
ceeding growth to the fourth ftate, Fig. 41, extended itfelf in length in the 
Root downwards, tofeveral times its original bignefs; and has made, a very 
minute advance upwards, in the convoluted Head or Bud; which is hither- 
to almoft imperceptible. 

After a little time the young Plant advances from the irregular forni 
41, to the proper appearance of a Seedling. As wc are to count every 
article of growth from the place of the original annular Embryo, it will 
be proper to mark that every where with fome one appropriated Figure as 
*. This is added to the ^ 41 ; and by this mark we (hall know the fame 
fpot of origination in all the ftatcs of the Plant. The iirft advance the 
Embryo 41 makes toward a Seedling, is by the expanding, feparating, ' 
and, in fome degree, raifing the two folded Plates, which we are now 
to call Semipal Leaves. This is naturally tranfafted juft at the furface of 
the ground, or, as we may fay, between earth and air. The Plates now 
(hew their true form, being broad, (hort, and dented at the end j and 
they now begin to (hew alfo their green colour. See Fig. 42. The point 
of growth *, now fwells a little, and juft upon its fummit> between the 
bafes of the two Seed-Leaves, appears the Bud. 

The growth from this ftate is quicker than before, and the Plant in- 
creafes very confiderably ; the perfeft Seedling is rcprefented at 43 : and 
from the former courfe it will be eafily underftood how it has acquired 
this form. The part *, which in 41 was under the earth, and in the 
ftate 42 had reached the furface, is now raifed con(iderably above it. If 
the line a be made the furface of the ground, this will be underftood 
pcrfedly. We are not to fuppofc the Plant has yet any Stalk. The feat 
of growth is at * ; and tho' a part of the Plant is raifed above the ground, 
y€t we know this is the point of diftindion between Root and Stalk ; from 
this point * downward, is Root ; and from this point upwards, is Stalk ; 
DO matter where the furface of the earth comes. 

Vol. h Q_ "The 
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The original of a Stalk is the Bud r, which has yet made no advance 
whatfoever toward rifing. Therefore in the Plant reprefented at 4.3, the 
part from * to ^ is Root ; that portion between a and b^ is the Root under 
the earth -, and the part from a to *, is the Root above ground. The 
B'jd, c, ftands clok upon the head of the Root; and the Seed-Leaves, ^//, 
having rifen on a kind of Footftalks. the Bud, r, is defended very finely 
by the hollow bafes of thofe Footfta'ks where they lap over one another. 
The rudiments of thefc Foot ft a ks were always to be feen at their ba£e, 
tho' very fmall, and their extcnfion in length is from the mere afcent of the 
Siip. Thefc Seed-Leaves are now at their perfe>Stion and the next force of 
Nature is dircdted to the Bud* 

The advantages a Plant receives from the air are very conGderable, and, 
they are obtained by means of the Leaves; which difcharge a great quan- 
tity of moiftur<i during the day, and imbibe a great deal during the night : 
the healthy ftate of a Plant always depends upon this, and in moft cir- 
cumft:ances its life, as we fee by taking off the Leaves of Trees and Herbs, 
during the feafon of their growth. The firft Leaves of the Radifti are 
thefe, and it is fo in moft other Plants. Till they obtain their ftate of 
perfection, the Bud makes no advance toward rifing. The Juices which 
have .been received from the earth, have fwelled the Veflels, expanded 
and enlarged the Seminal Leaves, and fent down the Root to fome con- 
fiderable length ; but more was needful to increafe the Bud, a communi- 
cation between the Veflels of the Plant, and the free air ; ^d nourifh- 
inent received thence: thefe Leaves arc now in a condition to give it; for 
they are perfcd : therefore the Bud now begins todifclofe itfelf. To know 
how thefe two Seminal Leaves perform this important fervice, we muft^ 
examine their ftrudture. 

CHAR xxxir. 

Cf the Structure of the Seminal Leaver. 

\T7E fee that what is called a Seed, independant of the original Embryo,. 
^^ is a (hell, and nothing more ; therefore it is in the progreflive growth 
of that Embryo, we are to feek the whole fabrick of the fucceeding Plant. 
It was delivered naked into the Hull of the Seed ; there it got its cover- 
ing?, and (hot out from the upper end two flat and folded Plates. Their uie 
we fee now ; for in the fecond growth they arc to become the Secd-Leaves^ 

This 
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This growth of the Seed when put into the ground, may juftly be called 
the fecond ; for the firft was abfolutely taken while the Seed was nourifhed 
from the Plant. We have traced the growth of thefe folded Plates into 
abfolute Seed-Leaves, ralfed upon Foot- Stalks, and with their juft green 
colour. Fig. 43. In thisftatc of the Plant, from the point *, to the ex- 
tremity of the Root in the earth, is one fimplc uniform body 5 and this 
is, properly fpeaking, all of it the Root of the Radifh. A tranfverfe fee- 
tion of this (hews all thefevcn conftituent parts : we diftinguifli eafily a red 
outer Bark, a whitifli inner Rind, a large white Blea, a pale Vafcular Se- 
ries, a green Flefh, fix Conic Clufters of Veflels, of a deep green, and 
a white Pith. The Blea bears a great proportion, and the Pith is but in 
moderate quantity. See Fig. 44. 

We fee the Root is perfectly formed: indeed, in the Courfe of Nature, 
it could not be otherwife, for all this part, from * to the extremity down- 
wards. 43, is no more than the original annular Embryo, 34 ; which has 
extended itfclf in length, and in fome degree alfo in thicknefs ; but with- 
out any violence to its own conftrudtion. We fee the progrefs of this 
growth fuperficially in the enlargement of the little Cone or embryo Root j 
35, 36, 40, 41, 42, 43. But to underftand it perfectly, the Cone or an* 
nular Embryo muft be fplit lengthwife down the center, in all thofe ftates ; 
and viewed with fome affiftance of the Microfcope. In this method we 
find the Cone a if, 36, a very fmall advance from ta. The Cone or 
growing Root of the Embryo 36, is reprefented thus fplit and magnified at 
Fig. 45. And we thus fee the beginning of the incrcafe of the Coats, 
that of the Blea growing faftcft: there is in this a fmall Pith. If we cut 
the fame Cone tranfverfcly, we fee fix dots, which, indeed, are viliblc, 
with fufficicnt magnifiers, originally in the Embryo itfelf, before its growth 
begins ^ and are the fc£tions of the fix conic Clufters of Vcfllls. 

If we again difledl the Root at the growth 41, we fee no other change 
than a gradual increafe. This Root, which is now the efiirntial part of the 
Plant, has grown in a degree much greater than the Leaves, and the Bud 
fcarce at all: we ftill fee the o-iginal Embryo encreaftd in length, and 
covered with more difting"i(hable Coats, but nothing elfe ; counting from 
the point * to the extremity, the whole is ftill an annular body, vaftly 
lengthened, for the Coats all return upon themfelves at the lower end oh- y 
the Root ; and the original fubftance or Flefli cf the Root, returns alley 
upon itfelf, at the upper extremity or point *, tho' it fends up a poriion 
from its furface to the yet dormant Bud. See Fig 46. 

(^2 N:XT 
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Next if we fplit length wife the Plaat in the ftate42, cutting thro* 
the two Leaves and Bud, we fee the feme form and condition of the whole, 
only more grown : the Root is longer, and its Blca and Pith are in much 
larger quantity j but the Bud is not yet at all advanced. See a magni- 
fied fedtion of this at Fig. 47. The original ring of Flcfli, which was 
the Embryo in the Farina, is extended in length, and covered, but no- 
thing more : and we ftill fee the feveral parts all rounding the end of 
the Root, and the Flefh, making an arch at the head of the Root, the 
point * from whence the Bud rifes. The Bud is little altered j but wc 
fee the Seed-Leaves juft in that part, begin to rife on Footftalte. 

Last of all in the examination of thrs ftate of the Plant, it will be pro*- 
per to cut ftrait down, in the fame manner, the entire and pcrfeftly grown 
Seedling. 43. This will (hew us the growth and ufe of the two firft 
Leaves 5 and the diftindtion and conneftions of the feveral parts of the 
Plant. A fedtion of this kind is reprefcntcd at Fig. 48. If we begin the 
examination at the point *, we there find the original termination of the 
annular Embryo ftill preferved entire ; and as the whole Plant above the 
ground, is to rife from this point, we fee a provifion for fuch a work : 
the Flefli extends to three or four times its ufual thicknefs in this part ; 
and the arch is formed entire, tho* lefs vaulted than ufual in the lower fide 
of it. From the upper part and outer fur^ce of this fwoln portion of the 
Fiefh, arife all that is confpicuous in the Plant, From the outer furface 
of the Fle(h of the Root continued in this fwelling, there is fent up on^ 
each fide a portion of its fubftance, which runs ftrait up the center of the 
Footftalk of each Seed-Lcaf, 48, a. Within this are the Conic Clufters^ 
tho' not eafily fecn in the longitudinal feiStion, 48, b: and over thefe 
two fubftances run up regularly the Blea, and the two Rinds. 

We may judge of the importance of the Seminal Leaves of Plants by 
this conftrudion. The permanent Radical Leaves of the Hellebore confift 
only of three fubftances, the inner Rind, and Blea with the Conic Clufters. 
But thefe, fhort as their duration is to be, carry up alfo a part of the Flefh 
of the Plant. We have feen that this is fent up from the furface of the 
""^Flefti of the Root ; and the Veflels of the Conic Clufters are formed with- 
in this, in each of the Footftalks 5 but the Blea and the two Rinds, c de^ 
are all fimply continued from thofe parts in the Root. A piece of a 
Footftalk more enlarged, is (hewn at Fig. 49. From the upper furface of 
the central part of the fwoln Flclh at the head of the Rpot, rifes the 
Bud for the future Plant, f. 

Thus 
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Thus the Flefli makes. its regular courfe in its lengthened annular form 
along the Root, and only from its furface gives thefc parts which are to 
appear above the ground: the Flefli of the Bud upwards, and that portion 
of Flc(h which is allotted to the Seminal Leaves (ideways. 

We are now to examine the proportions of the fcvcral parts in the 
Footftalks of the Seed-Leaves by tranfverfe fedlions. The flattened, hol- 
lowed form of the Fooiftalk makes a tranfverfe fedion of it appear fome- 
what in the form of a Crcfccnt. The outer Rind, which wjs red in the 
Root, continues its colour alfo in this part, an.1 even the Veflels of the 
Blea have a r^^d liquor. This diftinguiflies excellently the VcfTels of that 
part from the Cells which they form, and which fome have taken for 
Veflels; the fluid in thofe cells being colourlefs, while this is red. 

We have had occafion to remark a fwelling of the head of the Root, 
at the point * ; this is owing to the fwoln ftate of the Fiefh in that part^ 
which forces out all the others ; it is here a portion from the furface of 
the Flefti is fent up into the Footfl:alks of the Seed-Leaves, and this at its 
very origination in quality of the Flefli of the Footftalk, divides into three 
regular portions : each of thefc forms an inverted arch upon the furface of 
the fwelled part, and rifes hollow into the Footftalk. 

Thus are formed three tubes, as it were, of the Flefli of the Plant, 
conneded intimately with that of the Root, but whofe hollows do not 
open into it. Thefc flcftiy bodies divide themfclves to a diftance, one run- 
ning up the center, and the other two near the two horns of the Crefcent : 
they are not furrounded with a Vafcular Series as the Flefli of the Root, 
and Flowering Stalks of Plants, nor have they any Pith within ; but each 
of thefe tubes gives origin to two Conic Clufters of Veflels, which run upi 
within it to the Leaf: each of the fide ones again dividing toward the Leaf 
(b as to form four. A fedlion cut tranfvcrfely, and with due care, from 
the furface of the fwelling at the head of the thick part of the Flefli, 
fliews this diftindtly : fuch a fedtion is reprefentcd at Figure 50. The dif- 
pofition of the three tubes of Flefli, and of the two Conic Clufters of 
Veflfels in each tube, are reprefcnted at 51 — a, as they appear in a very 
thin feftion of the Footftalk of a Seed-Leaf, near the bafe; and in another 
fc<5tion taken near the Leaf, at 5 1 — b. 

Thus the law of Nature, in the origination of the Conic Chiftcrs, I» 
invariable* As there are fix in a Fibre, and twelve in the body of a Root 
in Hellebore ; fo there are fix only in the body of the young Root of Ra^' 
difli, and ten in each of the Footftalks of Seed-Leaves, that rife from it j; 
and in neither cafe do the greater number above take their origin fronx 
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the fmaller number below, but are produced anew in the parts where 
they are found. The courfe of thefe tubes of Vlefti is eafily traced up- 
wards, in the Footftalk, to the place where it expands into a Leaf. 

As the Seed-Leaf is an abfolute cxpanfion of the Footftalk, and nothing 
more ; there can be no fixed point afligned, where the Stalk ends, and 
where the Leaf begins: but if we obferve the pare ^,- in Fig. 52, as the 
beginning of theLeif, we fliall fee readily what courfe the three tubes of 
Flefli, with their clufters of Vcflels, take. The Fig. 52, reprefcnts a 
perfect Seed-Leaf, with its Footftalk a little enlarged. In this we fee, 
even in the Footftalk, the three flefliy bodies : the largeft, b, runs up the 
middle, and the two others, c r, uniting again toward the bafe of the 
Leaf, as they did at their rife, run up the two edges. When the Stalk 
fpreads into a Leaf, their courfe is not altered, the fleftiy body, ^, keeps its 
rout uninterrupted up the middle of the Leaf, and becomes what we call 
the Middle Rib; and the two others keep alfo their courfe along the two 
fides of the Leaf There are two or three fubordinate Ribs alfo, which 
rife from the principal or middle Rib in the body of the Leaf; but thefe 
are altogether diftinft : they are fent off from the principal fleftiy Tubes ; 
whereas the two diftindt fide Ribs have fhared its origination, and rofe 
with it. 

If we trace firft the two fide Fibres of the Leaf, we find them in their 
paflage divefted wholly of the coat of FleHi which covered them in the 
Footftalk : this grows thinner as it approaches the part a. Fig. 5 i ; and 
at a little fpace higher in the Leaf ceafes entirely. We have fecn that the 
whole of th's body was a Tube of Flefli with two of the Conic Chiflers 
ofVeflels; as the tube of Flefli diminiflies to notliing on entering the Leaf, 
we fee in the upper part of the Leaf the Conic Clufttrs freed from any 
covering. Thefe Clufters are formed partly of green Vcflels, and partly 
of a white fpungy matter ; even thefe conftituerit parts of the Conic Cluf- 
trrs feparate in the body of the Leaf; the two Clufters of ■ rcen VefTrlsrun 
up dift-iacS: at a fmall diftance from one another, and the white fpungy mat- 
ter is placed in a large body between them, and in feme degree alfo fur- 
rounds them. The middle Rib being more compafl, docs not feparate 
fo much ; but ufually its two Clufters may be {^tVi very diftlncSiy, and the 
better fis their Juice is red. The courfe of thefe Vcflels is rcprcfented at 

Fig 52. ^ 

The Seed-Leaf is compofed of all the fubftances we have feen in if^ 
Footftalk, except the Flefli: and they are thus difpofed. Th.e outer Bark 
pfthe Footftalk, which is a continuation of that of the Root, forms what 
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wc call the upper and under Membranes of the Leaf: thefe are really one 
The Leaf is a fpungy body, covered by the extended and dilated Mem- 
brane of the Footftalk; which does not feparate at the extremity, but, on 
the contrary, is more firm and com pad there than elfe where, from the 
innumerable inofculations of its Veffels : it forms in that part a kind of 
flat cord furroundlng the Leaf. 

If we take off this Membrane^ which my be done by due maceration, 
we find the Veffels difpofed in the ufual way, in that part of it which 
covered the Footftalk, and the Membrane entire and unptrforated between 
them : but in that part which covers the body of the Leaf, thefe Veffels 
are feparated to a greater diftance; and in the plain Membrane between. 
them, there are innumerable oval apertures. This is (hewn in Fig. 53, 
which reprefents the outer Baik of the Footftalk and Seed-Leaf entire : 
a (hews the courfe of the Veffels in the Footftalk, with the Membrane 
entire between them ; and /^, the fame Veffels in the coat of the body 
of the Leaf, where they are more feparate, and have thofe oval apertures 
between them. We therefore fee, that whatfoever is the office of the Leaf, 
the Footftalk does irot perform any pirt of it in common, but ferves 
only to raife the effective part of the body of the Leaf to a proper height 
in the free air. 

Under this outer Bark is fprcad the inner Rind. They are diftinguiftied 
by their colour and confiftence: the outer Rind being very thin, and per- 
fedly pellucid ; the inner Rind fomewhat thicker, a little cloudy, and 
green. This is, in the fame manner as the other, continued from the Root 
thro' the Stalk to the Leaf, where it expands, and confequently the Vef- 
fels become more feparated : the Membrane between thefe Veffels is entire 
on the Footftalk, as the other; but in that part which covers the body 
of the Leaf, it is pierced with innumerable holes : thefe are much fmaller 
than the mouths of the outer Bark, but they many limes exceed them in 
number; and they are not oval, as thofe, but round. This fecond Rind 
of the Leaf is^ reprefented at Fig. 54. 

These make the coverings of the Leaf; but its thick fubftance is form'd 
by the Blea: this runs between thefe double coats, and is a mafs of 
fpunge. 

V^E know the ftrudture of the Blea ; andMn the Leaf this is the fame 
as in the Stalk, only for the different difpofition. The Blea of all Plants 
is a mafs of cells, formed of Membranes, and fupported and feparated by 
Veflels. In the common courfe of the Blea in the Stalks, and other parts 
of the Plant, the cells of it run ftrait between the coats; but in the body 
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of the Leaf they turn their mouths every where, inftead of their fides, to 
the furface, and confequcntly a perpendicular view of the furface of the 
Leaf, on either fide, (hews us innumerable openings, which the two Rinds 
but imperfectly hide. In the prefent view, thefe Rinds being removed, the 
mouths of the cells are more diftindt, and the VeflTcls are as vifible at their 
corners and divifion. 

Thus the body of the Leaf is a mafs of Blea, whofe VeflTels and 
Cells do not purfue their plain courfe from the bafc to the fummit of 
the Leaf, but open each way to the furface. Sec Fig. ^^. It is obferv- 
able alfo, that the Veffels of the Blea are larger here than in the reft of 
the Plant. In this Blea, as in a bed, are lodged the Conic Clufters, run- 
ning from the bafe of the Leaf toward the fummit, in a plain courfe, fur- 
j^rounded by their peculiar fpungy matter : this continues white 5 but the 
/Juices of the Veffels themfelves are either richly green or red. 

Two of thefe Conic clufters of VeflTels, we have feen, make the body 
of each of the principal Ribs : they run pure up thefe, and feparate from 
the fpungy matter which lies about them. Tho' they are large at the 
bafe, they diminifli toward the other extremity ; and being buried in this 
large quantity of Blea in the body of the Leaf, are loft to the view 5 but 
when we have feparatcd the two coats, the Blea will not obftruft our fight 
of them by the Microfcope. When we lay before it an entire Seed-Leaf, 
ftripped of its coats, we fee thefe Veffels run nearly, but not abfolutely,. 
to the extremity of the Leaf. In their courfe they fend off many fide 
Fibres, which are fo many portions of their own fubftance ; each confift- 
ing of a number of Veffels j and when arrived at the extreme end of their 
courfe forward, they turn their points, and keep on in a new arched bend, 
formed by the figure of the outline of the Leaf, till they inofculate one 
with another 5 the middle with the fide Ribs, and thefe again with that. 
The fide Fibres purfue a like courfe, and do not come to an abfolute ter- 
mination any where, but all inofculate one with another ; often in confi- 
derable large branches, fometimes by fuch as are too fma I for the view 
even of the Microfcope. Fig. S5 reprefents the courfe of the Veffels in 
the Blea; 56 the Veffels feparate. ^ 

From this conftrudion of the Sced-Lcaves of Plants, it is not difficult 
to learn their ufe. We fee their feveral Coats and Blea are fo many con- 
tinued fubftances, with the fame parts of the Root; and that the Flcfli, 
and clufters of Veffels, tho' they be not continyed from the parts of the 
fame nature in the Root, ^et are derived from them, and communicate 
with them at the point *, where the young Sialk is to rife. This is the 
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important part of the Plant ; and this is fed from two fources ; thefe 
Leaves as well as the Root. 

The courfe of the Vegetation of the Radi(h, to the prefcnt period of 
its growth, feems to^ be this. The Veffels of the Root having received 
their due portion of nourifhment, principally at the fpungy ends of the 
Fibres, the whole fubftance of the Embryo has been expanded, and in- 
creafed, fo /ar as to be terminated by the two large Seminal Leaves. Thus 
much the Juices of the Root have been able to perform : there remains the 
Bud to be fed for rifing to a perfeft Plant ; and there is now an expanfe 
of furface for receiving nourifliment in a due proportion for that fervice ; 
and an apparatus of Vcflels for the preparation and diftribution of it. A 
certain quantity of Juices is received from the earth ; and in the hours 
of early morning the whole Plant is full of it. As the day rifes, the heat 
evaporates a great deal of this ; and tho' more is raifed, yet is not the fup- 
ply, perhaps, fuited to the wafte. At evening, when the heat decreafcs, 
and the air is full of moifture, thefe fpungy furfaces of the Leaves im- 
bibe that moifture in abundance, which fills all the cells, and gives fuffi- 
cient matter, out of which the Veflels may elaborate the proper Juices of 
the Plant. Whether the nourifliment rifes from the Root, or is taken in 
at the Leaves, it muft, in its courfe, pafs the point *, where is placed 
the rudiment of the Stalk; and the fweliing there feems appropriated to 
detain it. 

We fee the Membranes of the Leaves arc perforated, and their inner 
fubftance is a fpunge, whofe open mouths anfwer to thofe perforations. 
Therefore the moifture which . falls upon thefe Leaves, is eafily received 
into their fubftance. It pafTes the outer Bark by means of the oval aper- 
tures ; thefe let it into the fpace between that and the inner Rind. The 
innumerable round apertures in that coat let it thro' again ; and juft under 
thefe are placed the open mouths of the cells of the Blea, into thefe the 
pure moifture enters. Thefe cells arc continued, without any valve, or 
other interruption, thro' the Blea of the whole ; fo that the fluid thus re- 
ceived into them at the Leaves, mixes at once with that of the whole bo- 
dy of the Plant. In the fame manner moifture is taken in at the Roots, 
whofe fpungy heads or extremities are formed of open cells of Blea, co- 
vered only by the two pierced Rinds. 

Thus it appears that moifture is received into the Plant; and fills thofe 
cells of the Blea, which make up the greateft part of the Vegetable fub- 
ftance. About the fides of thefe cells arc placed VeflTels, with openings 
into them» which have glandular mouths : and thus a portion of this wa- 
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tery nouriihment k fccreted^ an4 becooies in part the Juke of tbo4e Vef- 
fels. At the fame time the Veflels of the outer and the inner Rind hav- 
ing received, and fcparated part of their Juices, deliver thefe alfo to the 
Veflels of the Blca ; fo that in thofe Veflels is contained a fluid varioufly 
elaborated, and regularly mixed. 

These Veflels of the Blea fend branches without number to thofe of 
the Flefli of the Plant j and from them, in the courfc upwards, a part 
of it is given to the Conic Clufters ; and in a contrary manner- a part of 
that delivered from the Blea of the Leaves to the Conic Clufters, is de- 
livered again in its courfe downward to the Flefli near their bales. 

In the middle part of the young Plant is placed the fwelling 49, a^ from 
whofe furface many of the Vcflfels of the Leaves arife, and with whofe 
fubftance they all communicate. From the center of this fwelling rifes the 
Bud for the fucceeding Stalk. It is the middle point, to which nourifli- 
ment from both extremes is directed, and which at all hours of the day 
and night receives it from one or the other. 

Thus the watery fluid in the cells of the Blea is continually riflng and 
falling, according to the degnee of heat ; and that rich Juice feparated from 
it in the Veflfels of the fame part, feeds the efloittal portions of the Plant. 
We have hitherto examined the preparatory parts 5 we are now to trace 
the Bud up to a perfect Plant. It has lain xlormant hitherto; but the 
double fupply of nourifliment it receives, will now fct it to growing. 

CHAR XXXIIL 

Of the Formation and Growth of the Stalk. 

1X7 E have feen from the earlieft ftate of the Embryo in the Seed^ to the 
^^ full growth of the Seedling Pknt, a fmall Bud placed at tdbe |»int*, 
or head of the Root : and while dbe other parts have taken fo much growth, 
this has had but little increafc. In the Embryo, Fig. 34, the point b fhews 
the origin of it ; and to the Fig. 94, it has made very fmali advances. 
At firfl it appeared a fmall curled Bud ; as the Plant advanced it increaf- 
ed a little ; and in the ftate 42, where the Seed-Leaves want little more 
than their Footftalks, it appears fomewhat lefs compadt in its texture : 
when the Seed-Leaves have their FootftaUcs, and periorm their office, k 
grows quickly : we fee it in one day increafc to three times the former hig-^ 
nefs and open a little at the top. One dray more enlarges it^ aod expands 
5 it 
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it fo much farther, that wc may diftinguifli it as divided into parts j and 
from this time new Leaves, peculiar to the Plant, are formed daily ; and 
it affumes its proper form. 

To underftand the progrcfs, wc muft begin with the diffeftlon of the 
Bud in the perfcft Seedling j fooner than that it difclofes nothing diftincSt- 
lyj but at that period we begin to fee its conftruclion, which becomes 
more evident from time to time afterwards. We fee, in Fig, 49, the 
manner wherein the Bud rifes from the head of the Root ; and if wc cut 
a thin (lice Icngthwife from this fedlion, and apply more power of magni- 
fying, it appears as at Figure S7^ The Flefli of the Root returns in an 
irregular arch at ^ 5 ztca rife the two portions of it fideways, which run 
into the Footflalks of the Leaves ; and at d, from the very center, afcends 
the little Bud, It is a hollow cone, formed of the Flefh of the Plant, 
arifing from the mafs of Flefh ^, and ts already filled with a fair Pith in 
large proportion. This Pith has plainly rifen from the upper furface of the 
roaft of Flefh within the outline of the Cone ; and its early appearance in 
this place confirms the opinion, that wherever the Flcfh of a Plant forms 
a cavity, a Pith is produced to fill it. 

A SECTION of the Bud, altogether feparatcd from the refl of the Plant, 
is fhewn at Fig. 58. To illuflratc this conflrudlion. In this Figure, a re- 
prcfents the Pith, over which lies the cone of Flefh i. On the furface of 
this we fee a Line, c, fcarce diflinguifhable, which is the fcdlion of the 
Vafcular Series : above this comes a large Blea, d -, and on the outfide of 
this appear the two Rinds, f g. Thus is there lodged upon the crown of 
the Root, the Bud of a future Plant, which has yet only a fhort rudiment 
of a Stalk, h, to fupport it ; and is cloathed, as it were, in fo many fhells 
by its feveral outer Membranes. This we are to trace in its growth, into 
an entire Plant : but we are firfl to confider the origin of thofe Leaves 
which rife from the Root next after the Seed-Leaves themfelves, and which 
fopply their office in a larger way when they are faded. Thcfe are not 
produced together with the Bud. We may be fure of this by the preceed- 
ing obfervation ; for we fee the Bud when the young Leaves are Separated 
from it, abfblutely naked. What is figured at 58 is the rudiment of a 
Stalk, and nothing more. Nor are even the two Leaves which defend it 
formed of any part of its fubflance. There arc eight or ten following 
thefe ; and if they were in fmall upon the Bud itfclt, we fhould, by (he 
power of Microfcopes, diftinguifh them : but it is not fo. They are pro- 
duced afterwards from the furface of that very (hort rudiment of a Stalk 
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which bears the^Bud ; and by tracing their firft formation and growth, we 
fhall be led to the fyftem of increafe in the whole Plant. 

In the abfolute ftate of the Buding there rife two Leaves from the furfacc 
of that fliort rudiment of a Stalk; the one a little higher on it than the 
other. Thefe are defences of the Bud ; and when in the ftate of growth, 
they fpread out from it, as in the Figures 59, 60, '61. Two others rife 
within their bafes, or between, them and the Bud in the fame manner. 
Thus are gradually produced, and thus are enlarged, all the Radical Leaves ; 
a confiderable number of which are produced before the firft rifing of the 
Bud toward a Stalk. 

We are to examine by what means they are formed, and of what parts 
they are compofed ; and. this will be beft traced by the help of Glafles, in 
this very minute ftate : tho' it may. be very happily illuftratcd afterwards, 
by what the naked eye fees of them at their full growth. 

At the point*, which is the part where the Root terminates and the 
Bud rifes, the two Rinds and the Blea go off to the Seed-Leaves ; yet are 
not the Bud or the rudiment of a. Stalk on which it ftands, deftitute of 
the fame fubftances ; for thefe are all formed regularly and caiSly wherever 
there is the leaft Flefti of the Plant. 

The origin of the Radical Leaves is like that of the Seed-Leaves, from 
a part of the Coats and other fubftances rifing obliquely outwards from the 
•rudiment of a Stalk, at the fame time that a portion of the fame parts covers 
alfo the furface of that rudiment. This will be underftood eafily by the 
origination and conftrudion of one of thefe Radical Leaves, examined by 
the Microfcppe ; for, indeed, it is one and the fame fubftance of each coat 
\yhich covers the rudiment, of the Stalk, and the Radical Leaf: that is, 
the whole Leaf is formed by the growth of parts from that rudiment, and 
its Membranes are only expanfions of the coats of that part. 

The Radical Leaf, in this Plant, confifts of two Membranes, a Blea, 
and three original conic clufters of .Vcflfek,' which foon divide into more, 
and which rife covered with a thin coat of the Flefli of the Plant. Their 
origination is this. 

As foon as the Seed-Leaves are expanded to the air, the vaft quantity 
of moifture they receive from thence. occafions the Root to grow, and fills 
the rudiment of the Stalk with nourifliment. The firft eflfort of this is on 
the Flefh of that rudiment ; and from one fide of it, near the head of the 
Root, there rifes a little procefs from the furface of the Flefli, which points 
obliquely upwards : immediately afmaller BJifter is formed oh each fide of 
the firft ; and thefe puftiing in the fame direction, raife the Blea^ and the 
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two Rinds, above them. This is the origin of a Radical Leaf, differing 
fcarce at all from that of a Radical Fibre, as has been (hewn in the Fibres 
of the Hellebore. Within thefe portions of the Flefh are produced conic 
clufters of Veflcls, which after a time are divefted of that covering, and 
run free, juft as in the Seed-Leaves, to the extream parts of the Leaf. 

To know the true origination of thefe, we muft go back to the young 
Plant, and its Conic Clufters. A fe<ftion of this below the point *, (hew- 
ed thefe to be fix : as this part, which is the Root, continues to grow, it 
increafes vaftly in thicknefs ; and each of thefe clufters fcparates, firft into 
two ; in which ftate they are twelve : thus we find them in a half-grown 
Radi(h. After this each divides again into two, and the Clufters are then 
twenty-four : fuch as we find them in a full-grown Radi(h-Root. The 
whole Clufters are fwelled in length ; and their white Vcffels clofely fur- 
round the green, and are immerfed in the Fle(h of the Root, which is 
alfo white, and which runs in a kind of rays, intermixed with the Blea, 
in the manner before mentioned in the Hellebore Flowering-Stalk ; but 
more diftindly. 

Thus the Root continues to the point*, where there is, in this ftate, 
the (hort rudiment of a Stalk fupporting a Bud. In a tranfverfe (edtion of 
this rudiment of a Stalk we fee the parts much more diftindtly. The 
Fle(h lofes its white colour and radiated form, which joined to difguife it 
in the Root, and to confound the view : here it appears of an opake pale 
colour, forming a regular line within the Blea ; and within it, as is the ufual 
courfe of Nature, are the conic clufters of Veflcls, pointing inward into 
the large Pith. 

These are here divided into a much larger number than in the body of 
the Root ; they may be accounted thirty-fix ; but they are fo eafily capable 
of farther divifion, that it is impoflible to afcertain any regular number. 
The coloured Veflcls of thefe clufters are of a deep green ; and the white 
Ve(rels which belong to the fame clufters, lie behind them. Thus is form- 
ed the rudiment of the Radifti Stalk on the head of the Root ; and from 
this place it is in the young Plant, we are to trace the origin of the Leaves, 
whofe e(rential and original part is a portion of thofe Clufters. 

Three fmall tubes of the Flc(h from the furface of that fubftancc 
in this rudiment of a Stalk, we have feen pu(h themfelves obliquely out- 
ward. The Membranes and the Blea go with them; and Veflcls from the 
Conic Clufters of that part whence the procefs rofe, fend multitudes of 
ihofe fmall hollowed Fibres, mentioned in the Hellebore, out with them. 
Thefe pierce the bafc of the three tubes of Fle(h, and from thefe rife new 
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Conic Cluflcrs within them. Thus it the firft effort made for a Radical 
Leaf of the Radifli. 

The three tubes of Flefli being fomewhat diftant from one another, 
the Membranes enclofing them aflume a broad fliape, and the whole be- 
comes rounded and hollow, in conformity with the fhape of the rudinaent 
of the Stalk from which they rofe. The tube of Flefh grows thinner by 
degrees, till foon the Clufters are left alone. The middle one, which runs 
up the center of the Footftalk, continues fingle j but the two others which 
purfue their courfc along the two fides, prefently divide, firft into two, 
then each into four ; fo that at a fmall height inflead of three, we fee five 
of thcfe Clufters ; and a little farther nine : toward the top of the Foot- 
Halk they begin to unite again, they become only five, and finally only 
three, .as they fct out, till at the very part where the body of the Leaf 
begins, they fometimes divide into five again, and thus run up the middle 
Rib- 

From this part they fend off portions in the fame manner as thefe 
Clufters themfelves were firft fent ofi^, which being covered with a little 
'^lea, and inclofed between the diftended and expanded Rinds, form what 
we call the fmaller fide Ribs of the Leaf. In all thefe portions the Cluf- 
ters are entire, tho* fmall. They confift of white and green VeflTels- The 
main Rib purfues its courfe ftjraight up the middle of the Leaf, till it 
reaches very nearly the extremity ; only becoming fmaller all the way it 
goes, in proportion to the number of VcfTels fent off in form of the fide 
Ribs« In the fame manner the feveral fide Ribs run obliquely toward 
the extremity of the Leaf, and terminate in various places near its edges. 
In their courfe they frequently inofculate with one another ; and from that 
line in which they terminate near the edges of the Leaf, there are produc- 
ed fmall and wonderfully divided Vcflcls which join the Ribs again. 

The fubftance of the Leaf between the two Membranes is a thin bed 
of Blea, which opens its cells to the furface on each fide of the Leafs and 
the Membranes arc conftruiftcd juft as in the Seed-Leaves. The fide Ribs 
fend off a multitude of minute branches ; and from the extremities of 
thefe frequently rife the hairs of the Leaf: thefe are few in number, and 
appear fo many pellucid cones, when we view them by the Microfcope. 

All thefe parts are beft traced in an extremely young Leaf, becaufe 
fuch a one is more manageable, and more tranfparent ; but they may be 
fcen diftindly in the Radical Leaves of full growth, in the Footftalk of 
which the three original clufters of Veflels, when a Leaf is torn oflf at the 
jbafe> are feen like three thick green cords. 
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The offioe of the& Radical Leaws is plainly die (ame with that which 
the two Seed- Leaves origioally performed 5 to imbibe, and occafionally to 
difchargc humidity ; and to give room for thefe Veffcls of the Conic Cluf- 
tcrs to elaborate their Juices* Thefe Juices feed the Plant 5 and we fee 
accordingly when the Radical Leaves become more numerous, the Root 
quickly increafes in bigneft ; as it fwells, the original (kin burds at the 
point * ; and falls down a part o( the Root in two oblong Films. 

All this is for the feeding of the Root} for yet the Bud increafes 
fcarce at all. Its (hort rudiment of a Stalk becomes a little lengthened, as 
it fends off thefe numerous Leaves ; and they continue till the Root has 
acquired all its ftrength and fize. Then it takes the part of nourifhment 
upon itfelf : hitherto it has been fed, now it begins to feed ; and its Juices 
drawn from the earth, purfuing their courfe upwards, lengthen the Stalk, 
and raife the Bud. The Radical Leaves having performed their office, now 
decay ^ and the Bud rifes to a perfect Plant. 

'1'he courfe of Nature in tliis great operation will be underftood with 
cafe, now we have fecn it in the two leffer efforts of railing the Seed, and 
Radical Leaves. 

Upon the crown of the Root originally flood a perftft Bud; the fame 
Bud yet exifts, fcarce altered^ except that k is railed a quarter of an inch 
more upon a kind of Stalk. We do not fee this Stalk till we tear away 
the Leaves ; but it then (hews itfelf diftind: by its green colour. The 
Leaves are faded ; the Root draws a vaft quantity of nouri(hment, there is. 
nothing to be fed by this but the Bud, with its ihort Stalk ; and this grows 
up therefore quickly. 

As k rifes it fends out fome Leaves, in the fame manner exaftiy as thofe 
from. the original bafe^ whkh are now deadt but this is not ail. The 
force of the Root is more than fufficient to this purpofe ; and at fome 
fmall height from the ground we ^ in the boCotu of each Leaf a new 
Bud : this is the rudiment of a branch, as that at the crown of the Root 
was of the main Stalk 1 and it has all tbe ikvtu parts €onitim»ed to it frouL 
the Stalk, as the Stalk itfelf had them from the Root. Each of thefe as. 
it rifes into a brancb» will, in the fame manner, fend put its I^eave^, and 
Buds in their bofoms without end. Any one pf thefe Buds may be fepa-. 
rated from the Stalk, and with good care raifed to an eotife Pkojt ; as kas 
been long time fince propofed in Shrubs, ty the K^tiibon Agricola^ and 
verified by many experiments performed, at my reqwcft; by ^lr. Barijes. 
This (hews the propagation of Vegetables to be only a cpotinued growth. 
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The manner wherein the Bud for a Branch is produced in the bofom 
of the Leaf, is this. At the fame time that three fmall procefles of the 
Flefli have projeded thcmfelves forward, to form the Tubes for lodging 
the Conic Clufters in the body of the Leaf, a, larger fimple portion begins 
to rife juft within them. This grows flower, but it continues to grow; 
and when the Leaf has obtained its full dimcnfions, this begins to rife ; 
juft as the original Bud at the crown of the Root did, when the Radical 
Leaves were fully grown. 

The original procefs in this is a fingle hollow portion of the Flefh, 
which raifes the Rinds and Blea, and all the other parts with it : Conic 
Clufters are formed in if, by fine Veflels rifing from thofe in the body of 
the Stalk, and piercing the Flefh : a Pith is formed within, by the Juices 
from the Flefh. And here is a compleat Vegetable Body, which needs 
only nourifliment to expand, and give it growth. The Plant being now 
in full vigour, this is fupplied abundantly, and the Bud rifes to a new Stalk: 
which, fince it grows from the main Stem, is called a Branch : but if the 
Bud had been taken off, and planted feparate, this would have been called 
an entire Plant. The parts arc not only the fame, in the main Stalk and 
the Branch, but they have the fame number and proportion, 

These Branches fend out other compleat Branches, if the nouri(hment 
be luxuriant ; and toward the fummits of all the primary Stalks, and all 
the divifions and fubdivifions of the Branches equally are fent out other 
proceffes of the Flefh, which carry alfo all the other parts off with them, 
and are Footftalks of Flowers ; in which the feveral coats and other por- 
tions terminate. The Flefh in its extream divifions, making the annular 
Embryo in the globule of Farina ; which after being conveyed to the Seed, 
and in that ftate committed to the ground, rifes a perfedt Plant again. 

CHAP. XXXIV. 

Of the Course of the Juices in Plants. 

VKTHAT has been faid of the formation of the Seed, and its growth, in 
the Radifli, is equally true in the general oeconomy of Plants ; for 
the Vegetable Nature is the fame in all. We have feen in what manner 
the original Juice is lodged in the embryo Plant, and by what means its 
motion forms the other parts ; what remains for an enquiry is its Courfe 
in the Plant. This leads to the folution of a famous Problem, Whether 
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there be, or be not, a Circulation of the Juices in Plants. The analogy 
which obtains, in many inftanccs, between Animals and Vegetables, led 
many to think there was a general Circulation in the one as well the other ; 
and fome circumftances Teemed to favour it. The opinion was received ^ 
tho' rather from probability than experiment or proof: and it kept its 
ground many years. Dr. Hales overthrew what thofc Writers had ad- 
vanced, by an accurate refearch, and a more certain philofoph^ : and at 
this time it is the received fyftem, that the Juices of Plants do not circu- 
late ; but that an evaporation, and abforption, during the alternate changes 
of day and night, anfwer the purpofe. 

To determine that there is no circulation in Plants, becaufe we are able 
to overthrow the reafonings on v/hich certain Authors eftablifhed their opi- 
nions that there was one, is rafh : for the fad may be fo, tho' thefe have 
failed in the fupport of it. On the other hand, to queftion fadts fo ab- 
folute as thofe advanced by Dr. Hales, were moft abfurd. The queftion 
has not yet beien rightly ftated : nor is it neceffary that one of thefe two 
fyftems (hould overthrow the other. There may be a returning courfe of 
the Juices in a Plant ; tho' not univerfal, nor like the Circulation in Ani- 
mals : and this may be fo far from oppofing or difturbing the fyftem of 
Evaporation and Abforption, that it may confpire and coincide with it in 
the oeconomy of the Plant. Reafon cannot deny that this may be j and I 
perfuade myfelf experiments will fhew it is. This is the fyftem I would 
propofc to the world ; and I flatter myfelf they will rfcceive it, fo far as 
evident fadts, and plain experiment, fupport it. 

There can be no wonder that this was not found before; for by fome 
ftrange fatality the parts wherein it is tranfadled, have been in a manner 
unknown : the Flefh of Plants having been very imperfedtly underftood ; and 
ihofe conic Clufters of VefTels, fo eflential to the being of the Plant, not 
having been difcovered. The ufeful method will be, to trace the Juices 
and their courfe, along the Veffcls of thefe parts, in Plants of various 
kinds, beginning with thofe of the leaft complex ftrudture, and advanc- 
ing to the reft by gradual ftages. 

It is.the courfe of Nature that in the Seed is lodged a piece of the Flefli 
of the parent Plant j and that when this is fown, and takes its growth, the 
termination of the whole is in new Seeds, in which are lodged alfo fuch 
pieces of the Flefli in the fame manner. We are therefore to trace the 
continuation of this Flefh, and confequently the courfe of its Juices from 
the body of the Root, which is the firft growth of the Seed, to the 
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Flower ; and wc fhall find this route very (hort and fimplc in fomc Planted 
and long and complex in others : it is therefore we arc to fcleft the diftindl 
kinds. We fhall begin with the Colchicum, which confifts only of a 
Root and Flower. In this therefore the courfe of the Ju'ces is ftiortcft 
and fimpleft of all : from this wc (hall advance to the fame enquiry in the 
Winter Aconite, which has a Flower-Stem between the Root and Flower^ 
tho' no proper Stalk ; the next advance will be to the Anemone, which 
has a proper Stalk, with a peculiar Leaf; and from this the courfe will 
be eafy to all the reft. 

CHAP. XXXV. 

Of the Common Colchicum.. 

THE common Colchicum, in its ftate of perfeift growth, confifts only 
of two parts> the Root and Flower ; the Flower being fixed on the 
Root, without any intermediate Stalk ; and no Leaves rifing with it. Sec 
Plate X. Fig. i. 

All Plants wc have ieen confift of the fame conftituent fubfl:anccs,- 
Bark, Rind, Blea, Flefli, and the like j and thefe equally have place in the 
minuteft Fibres of a Root, and in the Stem. Here being no Stem, wc 
fhall have an eafy opportunity to fee what thofe fubftances are, and what 
becomes of them. The fyftem of fi)lid Bulbs will be al£b difcovered in 
this examination ; for no Plant is more truly of the folid bulbous kind 
than Colchicum. 

A PLANT of this kind, taken entire out of the ground in Autumn, 
when it is in full Flower, appears thus. An oval, but fomcwhat irregular^ 
bulb, lengthened into a neck at the top, and in the fame manner lengthen- 
ed on one fide at the bottom, is the moft confiderable part. This is cover- 
ed with a thick hrown Skin, and, from two diftindt parts, it fends out 
Fibres j a large cluftcr from each. One of thefe cluftcrs proceeds from 
the lengthened end, a ; and tlie other from the oppofiic fide of the Bulb, 
b, where It feems naturally to have terminated. From the neck at the top 
of the Bulb, burfts out the tube of the Flower.. Superficial Writers have 
called it a Stalk ; but it is in reality the body of the Flower itfelf, not yet 
divided into fegments. At a fmall height above the ground, it is divided 
into fix of thefe, and opens into a large Flower j which has no Cup : 
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the outer Films of the Bulb having ferved that office while it was in the 
ground. 

This is the whole exterior appearance of the Plant: and Gardeners 
think, the iingle and folid Bulb alone remains always ; fending up yearly 
its Flower in Autumn, and ripening its Seeds under covert of the Leaves 
in Spring. The two clufters of Fibres might have given them other 
thoughts ; but to underftand the matter truly, we muft uncover and dif- 
fca the Bulb. 

On opening the outer Coat, and turning it back, we find in the centre 
a folid oval Bulb, with a large procefs on one fide, and a (horter on the 
other : along each of which runs a clufter of Scales, covering the Rudf- 
ment of a Flower. This is reprefented at Fig. 2. If we feparate the 
folid part from thefc Rudiments, and its Shell, we fee it entire, with a 
crown at the head, and another at the bafe, from neither of which any 
thing grows. This is reprefented at Fig. 3. At 4 is the entire Plant fplit 
lengthwife : at 5 and 6 the folid body of the Root cut tranfverfely. At 7, 
the* Seed- Veflel entire, furrounded with its Spring Leaves : at 8, the Seed- 
Veifel alone, divided, to (hew the arrangement of the Seeds. This gives 
a general view of the ftrufture of the Plant ; and to thefe feveral parts we 
ihall refer in the fuccecding explanation. 

The mod advantageous way to begin our examination, is, to cut the 
Root regularly thro* the middle ; and then to continue the divifion ftrait 
thro' the center of the Flower. See Fig. 4. 

A TRANSVERSE fcdlion fliews the body of the Bulb a folid fubftancc, 
irregularly oval, and marked on each fide with a deep depreffion, Fig. 5 ; 
in which has run up the tube of a Flower, covered with Films, Fig. 2, a a. 
The outer coat of the Bulb is found to be a mere thick Film, connecting 
thefe three parts together j and it is plain, that the two clufters of Fibres 
grow from the bafcs of thefe two Tubes c£ Flowers, a a. Fig. 2, not 
from any other part. Thefe fall afundcr in the divided Plant, 4, there 
being nothing to unite them. They arc not faftcncd to the Bulb in this 
part ; only preffed againft it by the outer Membrane. 

Clearing away the outer Coat from the bottom of the Root, we fee, 
that on one iide the bafe of the flowering part is level with the proper 
body of the Bulb, Fig. 4, a : but on the other, this part being much longer, 
the very fubftance of the Bulb accompanies it in a kind of horn. Fig. 4, 
b. The bafe of the tube of the Flower, and the horn of the Bulb, arc 
abfolutely united in this part 5 but the Fibres are fixed only to the bafe of 
the tube of the Flower j not to the horn of the Root. 
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On fplltlng the lower half of the Bulb Icngthwife, Fig. 4, along tht 
centers of the two flowering parts, we perceive all diftin^ly. The longer 
procefs of the Root, c, is joined to the part froni which the Flower rofc 
this feafon, b : and there is another fhorter procefs, d^ joined to the oppo- 
fite Shoot, which is to flower the Autumn following. If we examine the 
longer procefs, it is formed thus : a white firm fubftance, like that of the 
body of the Bulb, conftitutes its lower part ; and this is marked with 
three white lines in the center. Upon the head of this grows a larger and 
loofer fubftance, Fig, 4, e ; and from the head of this rifes the Tube of 
the Flower. That oblong and loofe fubftance is properly the Receptacle 
of the Flower, analogous to what we fee in the other Plants. 

This is the conftruftion of the part which furniflies the Flower of tha 
prefent Year ; and that on the oppofite fide of the Root, is no way dif- 
ferent, but by being younger. The Fibres have a fmall thin head clofe 
under the Receptacle of the Flower* Fig. 4> f ; and this head, with thpfe 
Fibres, conftitutes the proper Root of the Colchicum : the Bulb is no Root; 
nor does it produce any thing. How far this may be the cafe in other 
folid Bulbs, deferves enquiry. In the coated kinds it is quite otherwife-; 
the Bulb there is a Bud : the young Plant lies in its center, and the Fibres 
or Coats fall off^ as it rifes to pjrrfcdtion ; but here the Bulb contains no 
Rudiment of a Plant -, nor is it a Bud, or any thing of that nature. It is 
a Placenta, furniihing the real Roots with their firft nourifliment. 

When a Seed of Colchicum is fown, its firft produce is the part f. Fig. 
4. The fmall head of the Fibres, to which is conneded the Rudiment 
of the Bulb. This penetrating deeper into the earth, drags down a part 
of the Bulb with it, which forms the horn or procefs, a, Fig. 3. The 
body of the Bulb, Fig. 3, b, keeping its place higher : and at the very 
bafe of the flowering part. Fig. 4, f, there is that thin original yellowifh 
callous fubftance, which is the proper and original Root of the Plant, 
and furnifhes the Fibres. This thin callous part is continued up the pro- 
cefs c. Fig. 4, along the bafe of the Bulb, Fig. 4, g, where it forms the 
little head in the center, h, and from thence continues it courfe in the fame 
thin form, to the oppofite fide , where the little head, a. Fig. 4, is pro- 
duced : this is properly a Bud for the fucceeding year ; and it contains the 
Plant in miniature, which is then to flower. 

This is the true condition of the Colchicum : while the Plant, Fig. i. 
is about to flower, the Bud, Fig. 4, a, is formed; and when .the Flower, 
Fig. 4, b, has ripened its Seeds, and perifties, then theBud„ Fig. 4, a, rifes, 
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and flowers, and a new Bud is then formed at g, Fig. 4, the Rudiment of 
which is fixed on the oppofite (ide of the Bulb. 

All this time the original Bulb remains. It is produced by the Root ; 
and it produces nothing : it is to the infant Plant what the Placenta is to 
Foetus's in the animal kinds ; a large body, of a flefliy fubftance, prepared 
to receive and detain Juices for the nutrition of the Embryo Buds. This 
folid part of the Root, which is the true Bulb, is reprefented feparately 
from the flowering part at Fig. 3. When it is cut thro' perpendicularly, 
as at Fig. 4, there appear a few dufky lines, which makes it fcem com- 
pofcdof fo many coats j but the tranfverfe fedion. Fig. 5, fliews thefe are 
only courfes of Veflfels. 

The new Buds for flowering ftrike their firft Roots into the very fub- 
ftance of this Bulb; piercing it to a third part of its thicknefs: this ap- 
pears by a peculiar white part in the Bulb near the Bud, Fig. 6, a. Thefe 
are utterly diftinfl from thofc Roots which the Bud forms afterwards, and 
thrufts into the ground : and this more diftindlly proves, that the folid bo- 
dy of the Bulb is a Placenta, containing no Rudiment of a Plant, but af- 
fording nouriftiment to the young Buds. 

All this is (hewn in the divided Flowering Plant, at Fig. 4, diftinftly. 
The Bulb, /, is placed between two Rudiments, a b y and being furrowed 
on its furface, as is (hewn at Fig. 5, it makes a foft bed whereupon they lie. 
They are connected with it at the head, whence the Fibres arife, and no 
where elfe. The Flowering Shoot, b, has all its parts diftindl ^ and is fur- 
nifhed by its proper Roots with nourifliment : the Shoot for the next year, 
a> is furniflied partly by its proper Fibres, and partly by the Roots it (ends 
into the body of the Bulb, as at Fig. 6, a. The third is furnifhed from 
the Bulb entirely. 

In the Flowering Shoot, b, there is united to the head of tlie Fibre?, 
or proper Root, f, a flefliy bafe ; and from this is produced an oblong Re- 
ceptacle, of a fpungy fubftance j from which immediately rifes the Tube 
of the Flower, including in its bafe the Seed-Veffel. The Tube runs up 
to a confiderable height; and within it are carried up three lefl!er Tubes, 
the three Styles of the Flower: all thefe are covered with many Films, 
which were the original defence of the ^ud : the outer ones decay and 
fade ; but the inner ones afterward grow out into Leaves, and fcrve to de- 
fend the ripening Seed^Veflel. From the upper part of the Tube of the 
Flower rife fix Filamentsj which ft)ew the ciafs of the Plant. 
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In the Bud for the facceeding year, A very good eye may trace fome 
Rudiment of the minute future Plant; afid powerful Claffes flicw it more 
diftindtly : but in the third Bud fcarce any thing is feen. 

After a time the Seed-Veffel enlarges; and the Receptacle growing 
up in length, becomes a kind of Stalk : the inner Films, which furround- 
ed that and the Flower, alfo grow up into Leaves ; fee Fig, 7 : and thofe 
who would have at firft fuppofed the Plant produced Flowers without Seeds, 
wojld in this ftate of it imagine, that it ripened Seeds with no preceding 
Flowers, the time being fo diftant ; and no appearance of the one accom- 
panying the other. 

It is a queftion of importance, where rcfides the Vegetative Soul, or 
Principle of Life in Plants : we have allotted it, in general, to the Flefh of 
the Plant ; and examples are to prove this. Where there are fo few parts, 
as in this, we {h«ll be mod likely 16 find the ceftainty. 

The Seat of Life here is not in the folid Blub; for that produces no- 
thing : and is a mere r^fervoir of nourifliment : it is not irt the Flowering 
Shoot, for that confifts of perifliable Films : nor is it in the Fibres, for they 
will decay, and yet the Root will grow. 

It is therefore, and it can be, only in that thin yellowifh callous head 
of the Root, which fends oul the Fibres from beljvv, and from which, 
above, the flefhy bafe of the Receptacle rifes. 

This always lives, and remains, fo long as there is a power of Vege- 
tation in the Plant : this is continued under the bafe of the Placenta, 
which is called the Bulb ; and from the other parts of this thin head are 
fent up Buds, whofe feveral fubftances terminate in young Plants ; and 
which piercing, by peculiar Roots, the fubftance of the Placenta, draw 
their firft nourifliment from thence ; and afterwards fend out Fibres. 

In this thin head of the Root, we may diftinftly fee, by the Microfcope, 
all the kvtn conftituent fubftances of Plants, and we may fee them alfo in 
the Fibres. In the upper growth, the two Rinds make the Films and 
Leaves; and the Blea, with all the reft, rife, as ufual, to the Flower. 

Th e Principle of Life is a plain, fimple, flefhy fubftance ; perfeSly 
uniform, and covered by its proper Coats : from this rifes upward, afleftiy 
bafe, lefs folid than the Root ; but of its nature, and with all its coverings : 
from that a Receptacle rifes, like the firft, but yet more fpungy; and this 
forms at its top a Seed-Veflel and Seeds; all of the continued fubftances; 
which no Stalk fupports, nor no Bark covers. The body of a Flower rifes 
round it, formed of the thin Blea; and the male parts grow from this^ as the 
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Siylch or fcimie parts, do from the S^ed-Veflel. When the Flowering 
Shoot hv ripened ks Seeds^ it decays entirely, and the bafe of the Root 
forms new Buds, for fuccceding years, round about the Placenta. 
, Ahh Authors have perceived there W48 fomethi^ng wonderfully Angu- 
lar in th^ Root of Colchicum. Dioscorides mentions the hollow all 
alodg the middle of the Bulb or Placenta, Sta^va-tv fjua-riv^ from which the 
Flower rifes : and Tournefort exprefles himfelf very Angularly : he fays 
the Root is double, and of two kinds; the one flefhy, and the other 
fibrous, or fibrat^d; tho' both enclofed in one common Rind. Nor does 
he call it properly bulbous, but tuberous j Gemina tuberofa, altera carnofa 
altera Fibrata. 

Indeed the conftruftion of this part of the Plant was never fufficiently 
underftood ; nor is it truly bulbous. 

If we would gather knowledge from an obfervation of nature, we mufl: 
firft under (land the objeds. The candid reader will pardon, therefore, 
this detail ; without which the courfe of the Juices, in fo fimple a Ve- 
getable, could not be underftood; and every part of which, tho' new, is 
certain. It is a cuftom in this idle age, for men to doubt what themfelves 
have been too carelefs to difcover : but this Plant is common, and all that 
is laid of it may be feen cafily. 

When the Seed of Colchicum is fown, if we take it up after a few days, 
we may fee eafily, that its Principle of Life, or Plantule, is an eliiptick 
ring of yellowifti Fle(h, altogether like that of the callous head of the Root 
of an old Plant. This Ring is compofed of Veflels in which there is a 

Eortion of the original Juice; and there are Valves in them, as in the Hel- 
ibore, which open only one way. When moifture from the earth enter* 
the Seed, the Juice in its VeiTels becomes thin : the alternate dilatation and 
contrad:ion, from the effed: of heat and cold, preffing, and again relax- 
ing the whole fubftance, puts that Juice in motion : there is but one way 
it can move, becaufe the Valves will open to give itpafTage no other : there- 
fore it runs forward in that diredion. 

The Veflels of this portion of Flefli are fo many eliiptick rings every 
one returning upon itfelf, as we have feen in the Plantule of the Seed of 
Radifli. Therefore the eflential Juice of the Plant is not driven along 
Arteries, and returned by Veins, as in an animal body ; but merely goes 
round in the fame Veflcl. 

The additional moifture from the earth increafes its quantity : it fwells 
the Veflels, and the whole Ring enlarges: fome part of it is, by the fame 
force, puflied thro' their pores inward ; and this hardening on the fur face, 
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ng^ or Placenta in the Seed. It has formed, 
lilfters;^^; which are fcaree vifible in this 
fedion, and the Pith, c, which makes thfe inner Subftahce. 

It has alfo formed the Vafcular Series ^; and the Blea, and two Rinds, 
^Jg, outward : and while the Placenta, which has been fuppofediijeRoot, 
is but yet beginning to appear, this has fent down Fibres, 6 b bj?, and 
upwards the Receptacle, /, crowned with the Bud, k. - . - 

Both the Bud at)d the Fibr« have been originally produced of parts 
of the Flefh, a, fent off from its furface ; and they yet hold communica- 
tion with it ; for their Veflfels are continued into it, and are, indeed, no 
o'hcr than certain elongations of a part of* its awn Veffels. The purpofe 
of the Fibres is to draw- nourifhnfient from the earth, and to fc^d the Shell, 
/2, from which they arife: andfromthe abundance of the nouriftiment 
which this part receives from them, -it rif^s*in a larger form' at the. Crown, 
giving origin to the Bud with its Receptacle, and clofeto it to the Placenta, L 
The Fibres, vyhich are continualic5ns of the Flefliiandiits coverings, arc 
perfedly fuited to draw nourifliment 5 and from this nouri(hment is fed 
Xhe rifing B.d: but it does not go crude thithe^ : it is elaborated in the 
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ihell of Fle(h, a ; and from other Vcflcls, not from thofc by which it 
was received, is conveyed to the Bud. 

Thus the (hell a, which is the Flefli of the Plant, as it was the ori- 
ginal of all, continues the only fource of all ; and while there is a mo- 
tion of afcent, evaporation, abforption, and defcent, in the whole Plant 
thus formed, there is alfo a circulation of Juice in the fhell or coat of 
Fle(h a^ which gives the great force of afcent for evaporation of the ufe- 
Icfs fluid J and all the time elaborates the Juices for nourifliment. In 
the Coat, a, which is the Flefli of the Plant, there is a fyftem of circu- 
latory Vcflels, which perform their office all the time that the abforption 
and evaporation are continued ; and thefe VeflTels, whofe Juices purfue 
their own courfe, are fed by the Fibres, and feed the Bud, tho' with an 
improved nourifliment. This is therefore, a kind of middle portion be- 
tween the parts for drawing nourifliment, and thofe for gro vvth, preparing 
the Juices for the one, which it receives from the other. 

The Juices which the Fibres receive from the earth are watery; but 
thofe in the Body of the Plant are coloured, fcented, and of peculiar tafte : 
they receive this change in the Shell, a^ which is the Flefli of the Plant; 
and this is its great office. 

Let it not be objected here, that Fibres of Root alfo have tafte: they 
do not receive Juices thus endued with tiftes from the earth ; thefe Fibres 
have their Flelh, and Conic Clufters, as well as the body of the Root, as 
we have ftiewn in Hellebore ; thofe parts are continuations of the Flefli of 
the body of the Root, and have Veflfjls conne<aed with its Vcflels ; it is 
in thefe parts the tafte, the fmell, and other qualities, refide : and as they 
arv5 in thofe Juices which have pafled the circulatory fyftem in the Shell, 
Qj thefe parts muft have the fame tafte, flavour, and other qualities with 
the Bud, /, or other afcending parts ; for they arc in the fame manner 
connedted with the Shell, ^, and poflTefs its qualities. It is in that Shell 
the tafte, and fmell, and colour, and virtues of the Plant, originally lie : 
. for in the VeflTels of that Shell was lodged the portion of Juice of the 
parent Plant : this gives its tindlure to the reft that is received : and thus 
. all the parts which arife from that Shell, have the qualities of the parent 
Plant, the Fibres not excepted. This is as fure* to be the cafe as if they 
were portions of the parent Plant itfelf ; for there is no other way in which 
that Plant gave tafte and fmell to all its parts. 

We have feen in the Hellebore what is the compofition of a Fibre of 

a Root ; and thofe of all other Plants are of the fame ftruifture. The 

courfe of the nourifliment they draw is fo fliort in this Plant, and the 
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|>art8 thro* which it pafles arc fo few, thjit we may with little difficulty 
trace it ; and yet as there are all the proper parts of the vegetable fabrick, 
we (hall, by fuch an examination, fee the whole fyftem of the nourish- 
ment of Plants, 

A QUANTITY of moifture is to be received from the earth and air, 
from the nourifliment of the Plant ; and of this fuch a Part as is fit for 
that nourifhment, is to be feparated from the reft, and conveyed to the 
fcveral parts which are to grow : the reft is to be difcharged. This is 
the intent of Nature : we have feen the organs by which it is to be per- 
formed J and we are here to trace the manner. 

The Fibres have Fleih, with Conic Clufters, and a Vafcular Series 
arifing from the fame parts in the body of the Root j but they have alfo 
a Blea, and two Barks ; which tho' they have Jike the reft arifen firft from 
the Flefti of the body of the Root, yet do not return into it again, as thofc 
juft named, but purfue their plain courfe over it, from one extremity of 
the Plant to the other. This is the diftindtion of thofe feparate arrange- 
ments of parts ; and the courfe of their Juices appears to be this. 

The outer Bark of the Root runs down the Fibres, and up to the crown 
of the Bud, where it terminates in a kind of Films. This Bark, while 
the Fibres arc furrounded with the moifture of the earth, receives that 
moifture thro' its fpungy furface, and into all its Veflels. Thcfe are fo 
many extremely minute tubes, up which the fluid afcends by the attradbion 
of their fides ; and in this afcent it is greatly aflifted by that comprcflion 
and dilatation which arifes from the continual change of temperature in the 
air. The courfe of thefe Veflfels is ever the body of the Root, and up to 
the fummit of thofe Films wherein this outer Bark terminates. They are 
fpungy here as elfewhere, and the Juices they contain can eafily pafs in part 
thro* their furface. 

During the warm hours of the day there is a conftant evaporation of 
part of this Juice of the outer Bark from the Films ; and by this means 
the VeflTels are often emptied, fafter than they can be fupplied by the Fibres*. 
On the other hand, when the heat of the day is over, and this evapora- 
tion ceafes, a new operation obtains in the fame parts : the air grows damp,, 
and the fpungy furfaces of thofe Veflels whk:h are expofed to it, can as 
eafily imbibe as they could before perfpire : therefore a great quantity of 
moifture is, during thefe hours of the night, taken in at the furfaces above 
ground, and makes its way, in fomc meafure, down the VeflTels. 

This feems to be all the abfolute motion of the Juices in the VeflTels of 
the Bark s and if fo, it has been very idly fuppoied to be circulatory r yet 
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as there is reciprocal rife and fall, it may affed all the changes in the Plant, 
which the favourers of a Circulation have fuppofcd to be proofs of that 
motion. This the philofophy of Dr. Hales cftabliftied, and all experi- 
ments prove it. But there is fomething more. 

The inner furface of the Veffels of the Bark is covered with Glands : 
thefc fecrete a fomewhat richer part from the common watery Juice, dur- 
ing thefe its motions: and they difcharge it, thro* apertures in the Mem- 
brane, into that fmall cavity which there is between the outer and inner 
Rinds. Thus while a great deal is received, and again evaporated, fqme 
part is feparated and detained. To know what becomes of this, we muft 
recollcdl the ftrufture of the inner Rind of Plants. 

This inner Rind of the Fibres of Roots abforbs alfo from the earth 5 
for the outer Bark is too thin and too fpungy to prevent the paflage of th^ 
moifture. The Veffels of this inner Rind open by many mouths into the 
fpace between it and the outer, and there receive that part of the Juice of 
the Veffels in the outer Bark, which had been fecreted and difcharged thro' 
their Glands. The nourifhment therefore received by the Veffels of the 
inner Rind from the earth and air, becomes enriched by this fecretionj 
and in the fame manner its Glands, after a fecond elaboration, deliver it 
to the Veffels of the Blea. 

The Blea is compofed of Cells, which receive moifture from the earth 
and air, as do the Veffels of the two Rinds 5 and from this alfo a part is 
concodted by the Glands of thofe Veflels, and received into them. The 
Blea afcends to the furface of the earth, terminating in a kind of (hell 
over the Bud, as the inner Rind terminates in Rudiments qf fuccceding 
Leaves. Both thefc parts go over the thin body of the Root 5 and in the 
Veffels of both there is the fame afcending motion of the Juices in the day, 
and defcent at night : but there appears in the conftrudtion of the Blea a 
manifeft and effential difference from theirs. 

The watery nourifhment, and this fecreted richer fluid, flow together 
in the Veffels of the inner Rind ; but in the^ Blea it is otherwife. The 
cells of the Blea hold the watery Juice ; and us Veffels contain only this 
fecreted fluid, which is, by thefe various operations, become high Colour- 
ed, thick, and of fome tafte and fmell. 

This rich Juice from the Veffels of the Blea is difcharged thro* Veffels, 
which pierce the Membrane of the Vafcular Series, into the Shell, a, which 
is the Flefh of the Plant : nor does that pjirt of tl>c Plant receive nourifh- 
ment any other way. 
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Thus,, after three concodtions, a nutritious Juice is delivered to the Flcfli 
of the Plant : this Flcfli is compofed of Veflels in which there is a circu- 
latory motion; extremely fimple indeed, yet capable of producing great 
effedls. Here this additional Juice is mixed with the original Juice ot the 
parent Plant, and goes this fliort round many times with it. . It feeds and 
mcreafes the Pith, and the conic cli fters of Veflels, by what it fends into 
them ; and the remainder being perfedlly aflimilated and blended with the 
proper Juice of the Flefli, becomes one fubftance with it ; and by incrca- 
llng its quantity, gives it new ft>rce for growth. 

This force is direfted to the points m m, in the prefent inftance ; and 
there a part of the furface of the flertiy fubftance of the Root rifcs, and 
forms the origin of the Bud. The Coats are continued over it, as in the 
Hellebore; and the two Rinds terminating at the furface of the ground, in 
Films and Rudiments of Leaves, which are long after t6 appear, the BIca 
is forced up higher, by the afcending Flefli of the Bud ; and the whole 
rifes together into the Tube of 'the Flower, ^, Fig. 4 j at whofe fummit, 
juft where it divides into Petals, the Flefli feparates and burflsin Filaments, 
whofe termination is in the Antherae ; and in every globule of Farina con- 
tained in thofe, there is the elliptick Ring, which is the abfolute termina- 
tion of the Flefli in that part. 

While this is tranfadting in the upper part of the Flower, the Pith of 
the Receptacle rifcs into the form of a Seed-Veflel, and gets its needful 
Coats. The bafe of the Flower, and the numerous Films defend it from 
all injuries : And thus, in a long courfe of time, it ripens, under the earth, 
thofe Seeds, into each of which a perfedt glcbule of the Farina has pene- 
trated, thro' one or other of the three Styles of the Flower. This, paflage 
is long, but it is not difficult. The heads of the Styles are placed below 
the Antherse, and conveniently for receiving the Farina as it falls : they 
have confiderablc hollows, always moift ; and the glcbule of Farina is 
fmooth and fmall : the paflage is perpendicular down, and therefore it makes 
its way more eafily. When it has got into the Seed, all is concluded, and 
the growth follows as plainly and naturally as in the Seed of the Radiffa^ 
tho* much more flowly. 

While this eflfential bufinefs is tranfafting in the flowering Plant, Na^ 
ture, tho' flow is not idle with regard to the future Seeds. They, and the 
Vcflcl which contains them, arc to be nouriflied as well as the Flower, 
tho' at a diflferent period of time, and their fupplies are now provided. 

With the embryo Bud for flowering there rofe at the firft /hooting of 
the Seed a Angle grafly Seed-Leaf^ which receiving fome proccfles from 
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the conic cluftcrs of Veflels in the head of the Roof, and being formed 
within, as the Seed* Leaves of the Radifh, ferves to keep up a return of 
Juices and to ablorb moifture from the air ; and thus to arfift in feeding 
the Plant. This fades as foon as the Bud is well formed ; and then begins 
a new growth, for the affiftancc of the Seeds : the great Placenta, the firft 
rudiments of which appeared early in the Seedling Plant, now grows fa- 
fter ; and the Films in which the inner Rind of the Root terminated, begin 
to grow in length, and to loofen themfelves from the head. Thcfe, how- 
ever, make but flight advances during the appearance of the Flower, 
which dors not want their aflillance j but when it has faded, they flioot 
fader ; and when the Seed-Veffel begins to fwell, they pierce the furface 
of the ground, and make fo many Leaves. This is the ftate of the Plant 
reprefented at Fig. 7. 

The conftrudtion of Leaves has been (hewn in the preceding Chapters, 
in the Seed-Leaves of the Radifli. All Leaves have the fame general for- 
mation, and the fame ufe. The difpofition of thofe Conic Clufters which 
make what we call the Ribs, conftitutcs all the difference : They have 
Veflels which go and return, as thofe in the Flefli of the Plant from which 
they proceed, and with which they communicate 5 and they are formed 
principally of a Blea with open cells, which difcharge and abforb, occafion- 
ally, the moifture of the earth and air. Thefe Leaves are raifed for the 
defence and nourifliment of the Seed-VcflTel ; they therefore do not appear 
till that rifes above the ground ; and having ferved its purpofes, they fade. 
The Seeds are then ripened, and are fit for a new produce ; but as many 
of them muft fail in the uncertain way wherein Nature fows them, the 
Root remains to fupply the deficience. 

CHAR XXXVJ. 
The Course of the Juices in the Winter Aconite. 



T 



HE Plant commonly known by this name, Winter Aconite, ts 
properly of the Hellebore kind : Its Angular Nedtaria, its want of a 
Cup, and its Seed VefTels, fhew this evidently -, but while the diftin<3:ivc 
cbaraders oif Plants were lefs regarded, the fancy of Writers gave it this 
name -, which cuftom ftill prefcrves. It makes a natural advance from the 
Cholchicum, in the Vegetable Compofition 5 being fomewhat more com- 
plex than that 5 yet lefs fo, by many degrees, than the generality of Plants. 
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We have traced the courfe of Juices in a Plant wherein they made a 
'Very (hort circuit, having only the head of the Root, the Bud for flow^cr- 
ing, and the Fibres, for their fphere of motion, during the flowering ftate: 
In this I lant the Flower has its Stalk, and there arc diftind Leaves upon 
their Footftalks ; as well as a large Leaf immediately under each Flower : 
therefore here is a larger circuit for Circulation, and more compafs for ob- 
iervations and experiments. There is alfo the advantage of larger parts, in 
which every thing is more confpicuous. 

With this Plant before us, we may form fome idea of the cxtream fim- 
plicity of the other. It will appear, by the obfervations we fhall have op- 
portunity to make, on the Anemone, and the more complex Plants, that 
befide, and beyond the fyftems of Circulation, there arc continued certain 
growths of the Plant, in which the reciprocal a<3:ions of evaporation and 
abforption alone take place : and, in fome degree, the fame thing is, indeed, 
the cafe even in that fpecies ; tho' the whole fcene of aftion in this refpefl, 
is there confined to the Flower. The fyftem of circulatory Juices there, 
is carried no farther than from the Receptacle of the Flower to the Fi- 
bres : the whole Flower being fed from that fyftem, and ferving as the 
Leaves, and upper growth of other Plants, to perfpire in the day, and, in 
fome degree, to abforb in the night, the watery Juices. This, therefore, 
was what we called the firfl: and fimpleft courfe of the Juices in a vegetable 
body : in the Aconite we find a fecond : for tho' there is but one fyftem 
of Circulation in the Flefti Veflels in this Plant, which is carried on in 
the body of the Root, and which feeds all the reft of the Herb ; yet there 
is a partial return of Juices to this abfolute fyftem, by means of thofe Vef- 
fcls which run into the Leaves j and which, as in all other Plants, return 
again into the Flcfli of the Root from which they rife. 

This may explain the purpofe wherewith the Winter Aconite was 
chofcn for this place : but to underftand all the particular^ we muft firft 
entertain a diftind: notion of the conftrucftion and feveral parts of the Plant. 

The Winter Aconite confifts of five parts, i. a Root; 2. Radical 
Leaves ; 3. a Stalk ; 4. a Leaf, which has fcrved as a Cup to the Flower 
Bud ; and 5. the Flower. 

The Anemone, of which we fliall treat hereafter, has originally fuch 
a Leaf, ferving as a Cup : but whfen flowering k rifes by a new Stalk 
from that Cup-Leaf -, the Fiower of this, on the other hand, remains 
always clofe upon its bofom. The entire Plant, in Fiower, is repiefented 
at Plate XJ. Fig. 1. 

The 
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The Root, Fig. i, a, is brown, oval, tuberous, and lies nearly horizon- 
tally in the ground ; fending long, pale brown Fibres every way upward, 
downward, and on each fide. On fpliting this lengthwife, together with 
the Stalk, as at Fig, 2, there appears to the unaffifted eye a white folid 
mafs, a, with a yellowilh circle, b, in it; and covered with a brown Rind,, 
c, from the head or crown of which rifes a Stalk, d, among fome Films,, 
e. The Microfcope difcovers in this all the eiTcntial and conftituent parts- 
of a Plant, ranged in the following order, i. A very thin, brown outer 
Bark, which is a mere Film. 2. A pale inner Rind, three times as thick 
as the former. 3. A -white Blea, of a fpungy texture. 4. A VafcuJar 
Series. 5. a Flefliy Subftance, moderately thick, and of a pale hue, with 
a tinge of yellowifli. 6. The Conic Clufters, fmall, and grcenifli. And 
7. within thefe the Pith. 

The part of the Root next the crown (hews thefe fevcral fubftancc& 
moft diftindlly : they gradually blend with one another toward the bafe; 
and only a powerful Microfcope fhews them. In a Alice cut fo thin as ta 
be transparent, the outer Bark is thus feen to be vafcular; the inner Rind 
abfolutely fpungy, from the number and largenefs of its Vcflels 5 the Blea 
is cellular, but the cells are fmall ; the Vafcular Series is confiderably thick; 
the Fle(hy Subftance contains fewer Veffels, but thofc plain, large, and 
diftind ; and from the fides of thefe fhoot branches, which run into thfe 
other parts : the Conic Clufters are fmall, and nearly oval: and the Pith 
is an abfolute fpunge ; it is compofcd of VeflTcls, in whofe cavities we ieo 
a thick fluid, joined like beads in a necklace ; and of a great deal of looife 
white matter between them. 

From various parts of the Root arife Buds, which^ by degrees, grow 
to a fufficient bignefs for parting from it j and forming new Plants.^ Thefe 
all rife from the Fleftiy Subftance ; and raifc with them all the other coats :: 
but they have no connedtion with the Pith. They are fent off from the 
outer furface only of the Fleftiy Subftance ; and they foon (hoot inwards a 
Pith of their own. They take coverings alfo from the three Coats they carry . 
with them, and each Offset has a Rudiment of a Plant in its Crown,, 
covered by fcaly fubftances,. formed of the ends of the feveral Coats. 

The Fibres of the Root have the fame origin with thefc Buds: they 
arife plainly and folely from the exterior furface of the Flefliy Subftance,. 
which fends out a part of its thicknefs into, them ; the main body of it 
purfuing its own courfe, round the Root y and thefe Fibres alfo fooii fhoot 
inward a Pith of their own y and taking with them Coats fronx the three: 
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outer fabftanccs, they become continuations of the body of the Root hfelf, 
except in regard to the Pith ; each forming a Pith of its own. 

This is the conftrudllon of the Root; and in this it is eafy to fee that 
the Flefliy Subftance is the cflcntlal part ; the Seat of Vegetative Life, and 
fource of all the reft : if we begin to trace it at the very crown of the 
Root, Fig. 2, f f, we fee it form a thick yellowifh line, which Tes under 
three coverings ; and purfues its courfe to the very farther end of the Root, 
g g : it docs not terminate or break off there, as has been fuppofed by- 
former Writers, but purfues an uninterrupted courfe round that end, and 
returns up to the Crown, f f, again : it increafes in'thicknefs as it rifes to- 
ward the Crown j juft as it decreafed going the other way from thence. 

The reafon of this is plain : it is entire at the Crown ; but in its courfe 
toward the bafe of the Root, it fends off Veflels to the other Coats j and 
Pith, and the Fibres alfo for drawing nourifliment. Thefe being a part of 
its fubftance, reduce all the way its thicknefs, till at the bafe, g g, it is a 
mere line, yet perfectly diftinft. This has not been heretofore obferved j 
but a great deal depends upon it. 

The Seed of the Plant firft forms this Root: its Heart, or Plantule, as 
people have idly called it, is an original annular piece of the Flefhy Sub- 
Itance, from the Stalk of the parent Plant : this fwcUing with the moi- 
<lure, and growing from the warmth, in the bofom of the earth, firft ex- 
tends itfelf in bignefs, (hooting a Pith within, and Coats without, for its 
defence j and while this is doing. Fibres, h h, are alfo fent out to feek 
diftant nouriflimcnt; and Radical Leaves, i i, to affift the courfe of the 
Juices. The origin of the Fibres we have feen : and thefe compleat what 
is called the Root. The rife of the Radical Leaves, the fecond part of the 
Plant, we are now to examine. 

We have feen, in other inftances, the outer Coat of the Root continu- 
ed up in form of the outer Bark of the Stalk j but here it is otherwife. 
In the generality of Plants the Stalk confifts, like the Root, of feven parts 
. or fubftances : but in this the entire Stalk is compofcd only of fix. It rifcs 
fiom within the crown of the Root; and no outer Rind is continued to it. 
The Footftalks of the Radical Leaves, i i, have the fame ftrudture with 
this Stem : and they are thus formed. 

The outer Bark of the Root terminates al folutcly at the Crown, f f. 
As mere a Film as this feems, powerful Glaflles (hew it to be Vafcular, as 
in other Plants ; and it has two Membranes, containing the Veflels. We 
fee this in its termination in the part Juft named. Its office is to cover 
the Root only ; and that being performed, it fplits into a kind of fcales, e f , 
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at the Crown, The outcrmoft of thcfe two Films which cover Its Veflels, 
and which is dark and rugged, breaks irregularly at that part, and the 
ends of abrupt Veflels are feen a little beyond. The inner Film is paler, 
and it is carried fomething farther : it fplits like the firft into irregular 
flakes J the principal of which make a kind of fcabbard for the embryo 
Leaf. 

This rifes from a fmall point on the furface of the Flefliy Subftance of 
the Root 5 which puftiing outward, at length forms a Rudiment of a re- 
gular Leaf, faint and yellow in colour ; which (hooting above the ground, 
is covered at its bafe by this fcabbard. 

Its Stalk is formed of the Blea, or third fubftance of the Root, cover- 
ed with the inner Rind ; fo that it has two Coats ; the outer one very thin, 
and green ; the inner thicker, and whitifh. The Flertiy Subftance of the 
Root purfues its courfe entire under the bafe of this Footftalk ; but it fends 
up into it a fmall tubular portion, as in the Sced-Leaves of the Radifh ; 
which dividing into fix parts, covers fo many Conic Clufters of large and 
firm Veflels, of the fame yellowifli green colour, Thefe are carried up 
at diftances within the hollow of the Footftalk ; and that hollow is then 
filled up between them by a kind of Pith : this is not continued from the 
Pith of the Root, for the courfe of the. Fleihy Subftance cuts off* all pof- 
fible communication of that kind j but is formed originally from this Flefliy 
Subftance at the bafe, as the Pith of the Root was j being truly the white 
part of thefe Clufters of Veflels. The firft Pith is formed of fmall Vef- 
fels, ftiot iii wards from the Flefliy Subftance of the Root; and this of the 
Leaf-Stem is formed of the fame kind of Veflels which the fame fub- 
ftance fends, outward and upward, in that part where it is divefted of its 
Blea, and Bark, by the Shoot of this hollow Footftalk, which is formed 
of them, and fo far taken their place. Where they cover this Flefliy Sub- 
ftance, they have been formed from it, by extravafated Juices j and in the 
fame manner where a tubular Footftalk of a Leaf is formed, this Pith 
rifes upwards within it, making a kind of foft bed for the fix great cluf- 
ters of Veflels. It is fent up in the fame manner as fap will rife from the 
ftump of a Birch-tree up the nofe of a tin funnel, till it fills the whole 
hollow ; altho' the funnel be raifed perpendicularly upon it. Thefe Veflels 
of the Pith are nothing more than fmall ftreams of the Juice, whofe fur- 
face has hardened : they arife cylindrical ; but their fides fqueezing one 
another, they become in the end fomewhat hexagonal. 

Thus the Flefliy Subftance of the Root is alfo the eflential part of the 

Footftalk : for the fix cluftt^rs of VeflTcls are formed within, and covered 
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by a tube of that cflential pjirt j the reft is only tb«ir fupport or coTcring. 
A view of thcfe fix Cluftcrs, a$ they appear in a thin tranfverfc fcdlion of 
the Leaf-Stalk, is (hewn Figure 3. 

These fix Clufters of Vcflels run ftrait up to the bafe of the Leaf, where 
they make a fmall Gland 5 and thence are carried along the principal divi- 
fions, in form of Ribs; fending other fmall branches from them, which 
again return into them. The body of the Leaf i$ compofcd of the entire 
Stalk, expanded into that form. The Membranes which cover it make 
the upper and lower Skin, and the white part of the Vafcular Clufters fc- 
parated from the reft, fupports the Veffcls along the middle. 

We fee, therefore, that this Leaf is no more than a produdion in 
length of certain parts of the Root ; and may be confidered as one entire 
Gland, fcrving for the fecrction and preparation of a certain Juice, need- 
ful afterwards for the furniftiing the Flower, and for the evaporation, and 
abforption of moifture. Its communication with the Root is open, and 
evident ; and this is its plain ufc. The Leaves of many Perennial Plants, 
while young, anfwer the fame purpofe ; and there are two feafons wherein 
they grow and decay again, while the Flower is yet in the Bud, at the 
crown of the fame Root. This is very evident in the Seedling Ancmoaics 
and Ranunculufes. 

We come next to examine the third part of this Plant ; the Flowering 
Stalk, Fig. r, b. This differs little in external appearance from the Leaf, 
and its Foptftalk; 5 only upon its center refts a Flower. This Flowen-Stenx 
rifcs from the crown of the Root, by a narrow neck. The outer coat of 
the Root is thrown off entirely at the Grown, making a fcaly Bud, and a 
kind of fcabbard for this Stalky at its rifing : but all the other fubftances, 
the Flefti in part and the reft entirely, are continued to it, except the Pith. 

Let the curious, who follow thefc experioacnts, make careful feSbns 
of the Plant : for the fame body, cut in various dirciftions, afibrds diflfercnt 
appearances ; and the iliping of a knife might accufe this account of error. 
Let the Stalk be cut thro' tranfverfely, and fplit perpendicularly near the 
crown of the Root, and things will be fecn as at Fig. 4, and at the Letter 
d in Fig. 2. The inner Rind of the Root makes the outer covering of 
this Stalk ; but it is in this part reduced to an extream thinnefs* Witbia 
this appears the Blca; which is white, vafcular, and fomewhat thicker. 
Within this lies the Vafcular Series, then the Flcft}> and within that the 
Conic Clufters ; then, in the midft, the Pith, rifing from the Flcfliy Sub- 
ftance in the crown of the Root, and forming a delicate and fpungy lin- 
ing* 
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ing. It does not iill the Stalk, for there is a large hollow In the center; 
acroft which ftfetch feme few ftr^ggUng Fibres. 

From the furface of the Flefhy Subftance of the Root, within the cir* 
de made by the bafe of the Stalk, rife up, as in the Leaf-Stalk, the Conic 
Clufters of Veflfels : they arc vefy krge, and confpicuous : there were fix 
of thefe in the Leaf-Stalk ; but in this Stem of the Flower they are twelve. 
Each is compofed of a great number of Ve(TeIs, fome white, and others 
yellowifh; containing alfo a yellowKh thick fluid. Nature has more to do 
in this Stem than the other ; for a Flower as well as a Leaf are to arife. 
from it. 

As the Stalk advances higher, the hollow in the center becomes lefs ; but 
thcfc Veffels diminifli very little, and they preferve their di(lin<5t number, 
only IS that grows fmaller they come clcfe together. 

At the head of the Stalk, where it is not one fourth the bignefs that 
it has at the bafe, thefe twelve Veffels crowd upon one another; for their 
diminution in diameter being very little, and that of the Stalk confiderably 
great, they are here prefled fo near, that they touch. See Fig. 5. Juft 
below the origination of the Leaf is the fmalleft part of the whole Flower- 
ing Stalk, and there thefe clufters of Veflels arc not only prefled much 
clofer, but they unite into one uniform fubftancc : and in this form they 
afcend to the Receptacle of the Flower. 

In tracing the courfe of the fix fubfiances of which the Stalk is formed, 
we find them in the following order. 

The outer Bark of the Root having terminated in the Scabbards at the 
bafe of the Stem, the dx remaining fubftances only can form the Plant. 
Of thefe the inner Rind of the Root being now become the outer Coat of 
the Stalk, continues its courfe up to the Leaf, Fig. i. c, where it termi- 
nates entirely. The Leaf is formed of this whole Coat expanded, and of 
a portion or the Blea, and fome branches of the Conic Clufters; all unit- 
ing, and fprcading outward, and dividing into fix principal parts, with 
fevcral fabdivifions ; inftead of continuing their upright courfe, in form of 
a Stalk. Indeed (his horizontal diredion which the Rind, with the other 
fubftances, takes in the place of its firft perpendicular one, is not fo fud- 
denly performed ^s may be imagined. At nrft the Rind terminates at this 
place, and fpreads in breadth, and forms the Leaf: but that Leaf is con- 
tinued in the fame direction that the Rind was upon the Stalk, and makes 
the original coveting of the Flower. 

This Ritid, tho' if appears a fimple fubftance to the naked eye, is, in- 
deed, compofed of three parts, a central Vafcular Subftance, and two in- 
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veftiog Membranes* Now tho* there be no Joint in this Stalk, as in ths 
Anemone, and fome others^ where anew Footftalk rifcs to the Flower, yet 
we fee in the part where this Rind leaves its office of a Coat, to aiTume the 
form of a Leaf, its three parts appear very diftindly : for the Vafcular Sub- 
ftance between the two Coats enlarges to many times its original thicknefs^ 
and conftitutes a kind of fwelling, by the great dilatation of the Veflcls, 
but there is no Gland formed j there is no convolution, or interweavi;ig of the 
Veffels, they fwell at the termination of the Rind, in order to begin the 
Leaf, and nothing more. 

This gives the naked eye a view of the real conftrudlion of the Rind 
of the Plant. For the fwelling of the vafcular part in its center feparates 
the two Membranes to a diftance, and when the Stalk is fplit in this part, 
one feems to rife at a fmall height above the other, with the Blea, in a 
thin coat, between. This appearance, however,, deceives the eye, and is 
immediately fet right by the Microfcope. The whole Rind which forms 
this Leaf, terminates in it 5 and what we fee is only the fwelling of the 
Vafcular Subftance between its two Films, making a kind of bed for the 
portion of the Blea, and for the Conic Clufters, fcnt as Ribs into the di^ 
vifions. 

This being removed, we find the remaining Plant compofed of only 
five fubftances, a Blea, the Vafcular Series, a Fleflby Subftance, the Conic 
Clufters, and a Pith 5 and crowned with a Flower, perfed:, tho' without 
any Leaf under it ; or any Stalk above the place of the infertion of the 
Leaf. The Rind terminating in the Leaf, only five of the eflential parts 
remain for the conftrudtion of the Flower. The outer part, or Blea, is 
confiderably thick and white. It reaches no higher than the Petals, and 
by degrees expands into them, and ends there. This Blea, like the Rind, 
has its outer and inner Coat ; tho' they are extreamly thin, and its central 
Vafcular Subftance much thicker : and in the fame manner it forms the 
Petals. Each of thefe, tho' very thin, is compofed of two Membranes 
and an intermediate Subftance : thefe Membranes become yellow, where 
they rife loofe to the air j and that is all their difference from the Blea, in 
its proper place and form. 

The Petals being all removed, we fee the Fle{hy Subftance of the Stalk, 
which has here acquired a greener colour, running its ftrait courfe to the 
Filaments, in which it is to terminate. But over it, on the outfide, there 
lies a ydlowifli Membrane ; fwelling, in form of cords, in certain places. 
As the Fleftiy Subftance of the Plant, like all the other parts, is compofed 
of Veflcls with Membranes enclofing them, it might appear that this wa§ 
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the outer Membrane of that part itfelf ; but there is none correfpondcnt to 
tbj$ withio; and it is found feparable from the Fleftiy Subftance, and Ts 
entire ; and has its rife and termination altogether diftinft. 

It is a peculiar fubftance in the original conflruftion of the Plant 5 the 

Vafcular Scries : it is thrown off by the Flefhy Subftance at the crown of 

the Root; it accompanies that all along the Stalk ; but it is fo prefied *be- 

.twcen that and the Blea, that it is not to be fcen diftindly otherwife than 

by this diffediion 5 which fhews all the parts in order. 

When we have taken off the Blea of the Stalk of this Plant, in the 
careful manner of the reft, we may next feparate this yellowilh Coat from 
the Flefhy Subftance, without violence ; and beginning at the bafe of the 
Stalk it will be drawn off freely, all its length to the very top : there it 
jfticks, and the Stalk muft be then laid in maceration in warm water, £br 
fome hours : for if any violence be ufed, we break the parts, inftead of 
feparating the whole. 

, After this repeated maceration we may re-aflume the bufinefs. The 
yellow Coat will come off clear and entire : the Filaments remain in their 
full number ; but together with this Coat come off certain oblong tubular 
bodies, referobling fmall gaping Flowers. Thefe are the Nedtaria of the 
Plant, and are altogether like thofe of Hellebore, to which Genus it belongs. 
. We fee here is a peculiar organ in the Plant; and we are no longer to 
wonder that there was a particular Coat to form it. 

When we have got thefe off, with the Coat which terminates in them, 
we fee what neceflity there was of care in feparating that part gently from 
the roft of the Plant, in order to preferve them with it ; for they adhere 
to it by fo very minute a bafe, that now they are feparatcd from the reft, 
they drop off with a touch. 

There are five of thefe peculiar Bodies in the Flower ; and the rifing 
lines like cords in the yellow Coat, from whofe extremity they fpring, are 
the continuations of thefe five Bodies down to the Root : the membranous 
matter between only ferving to conne<ft them together and hold them in 
their places. 

Each of thefe Nedtaria is compofcd of two parts, a Body and a Foot- 
ftalk. See Fig. 6, Letters a and b. The Footftalk is flat and greenilh ; 
the Body is flefhy, and of the colour of bees-wax. It is hollowed like a 
^^poon 5 fplil at the top into two parts, and covered half way with a Lip. 
It is thick and foft, full of this yellow tough Juice j and is compofcd of 
the whole body of the Coat whence it rifcs, the two Rinds covering the 
Vafcular Subftance between^ 
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Th* Flower properly coniifts of Two »riei of Petal*, three in eacfe ; 
the three outer are larger, the three inner much lefs ; and they are all 
oblonO. Immediately within tbefc rife the tubular Bodies juft named. 
They have no connexion with the Petals : they rife between them ; and 
they fcem to ferve a double purpofe, firft to a&ft in defending the riling 
Aritherae from injuries, where there are gaps between the Petah ; and after- 
wards to fccrcte that yellow Juice juft nao^d, and deliver it to the Fila- 
ments. They communicate with thefc by large Veflels at the bafe. This 
yellow Juice is wax ; and being indiflbluble in water, it very happily de- 
fends the particle of the Flcihy Subftance lodged in each grain ot Farina 
for a new Plant. 

Next within thefe Neftaria rife the Antheras. They are eighteen in 
number > and each of the NeiSlaria communicates with three of them. 
Within thefe appear the Rudiments of four Seed-Vcflels. 

This is the ftrudlure of the Flower; very different from the general 
charadler of the Aconites. We have feen how the Flcfh is continued up 
into the Filaments : thefc are now the outermoft fubftanoeof the Flower ; 
and the outer Coat of the Stalk is that Flefhy Subftance. A flip of thia, 
being carefully raifed from the Conic Clufters and Pith, brings away three 
feries of Antherae with it, in which it terawnates : its whole fubftance di- 
viding into them at the head, where there is a very fmall Receptacle form- 
ed of the white fpungy parts of the Conic Clufters. 

We know the Flefhy Subftance confifts of a vafeular Matter between 
two Coats : and fo do the Filaments. Each is a tube formed of thefe 
three fubftances ; and each fupports aa Anthera, which is large, ydlow, 
and appears double. Fig. 6, c. 

The Footftalks of thefe Antherae are the Fiiaments. Thefe are ndt 
brittle as thofe of the Nedaria ; but fo tough, that it is not eafy ro feparate 
them without violence. Being pulled downward, they take off a fmall 
piece of the Flefhy Subftance with them. They are very elegantly formed 

The Footftalk, or Filament,, at its bafe is rounded ; but it grows broader 
and flatter toward the top. The Anthera, in many Plants, is fixed to the 
Filament by an extream fmall neck, but here it is the largeft part, which 
fuftains it. In thofe the Anthera fcems a diftin^t body faftened on the 
Filament; in this it is a plain continuation of the body of the Filament 
itfelf, into two fwellings : we fee that diftindly here, which is really the 
cafe in all. 

The Zerumbeth, and many other of the Afiatick monandrous Plants, 
have a divided Anthera : and fome have thought LixlNiKUS did amifs to 
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dlfs tbem in his firft tribe ; catling the divided Antfaera two. But that 
great Author judged mudi better than thefe Criticks : he calls the fceming 
two Antherse, the two parts of one divided Anthcra, conne<fted by a Mem- 
brane : and Nature, in other mftances, avows the truth of it. 

In the Amaryllis each Antbera dtftinftly confifts of two tubes, within 
one common Membrane, prefled clofe together. In the Amomum Ze- 
RUMBET, the Anthcra is alfo compofed of two bladders of Farina; and 
they are not preffcd together, but lodged feparate at a diftance, within one 
common Membrane, It is the fame in this Plant : Each Ftiament is one 
fubftancft, wrapt in one Membrane, and yet the two Bladders of the An* 
ihera arc fo diftant, that they appear two Anthcrse to the Microfcope. 

Their true formation is this. A portion of the Flefliy Subftance of 
the Stalk feparatcs from the reft, and runs up in form of a Filament. Its 
own outer Membrane covers it ; and within is a vafcular fubftance, and an 
inner Membrane. The inner Membrane does not go up regularly as the 
outer, and line the fimple tube it forms : but fpliting lengthwife, it rolls 
each way inward, and by this means the Flefhy Subftance being connefted 
to it, and rolling with it, there are formed two Icfler tubes within the 
original one. See Fig. 6, d. Each of thefe has a fmooth Membrane to 
line it, which was the inner lining of the original body j and its outer fur- 
face is the naked vafcular part of the Flefhy Subftance ; naked as to the 
individual tube 5 but fafe from injuries, being covered in both with the 
outer Membrane. 

These Tubes diverge as they rife 5 and at the head each forms a kid- 
ney-fbaped fpungy body, of a yelk>w colour. Thefe are ftill contained 
within the outer Membrane, which covers the Filament and Antheras en- 
tire ; and there appears a part of it between them. 

Thus does the Fleftiy Subftance of the Stalk terminate in many oval yel- 
low bags. Thefe are compofed of its Vafcular Subftance ; and from thefe, 
particles rife in form of globules of Farina, and feparate continually as 
they grow dry in ripening. Each particle takes with it a covering of the 
inner Membrane, which lines the bags equally with the tubes ^ and into 
this is thrown a little of the waxy matter, fecretcd for that purpofe in the 
Ne<3aria, and conveyed, by communkating VefTels, up the tubes. Thefe 
very Veflcls are fcen diflindly before a good Microfcopc, at their entrance 
into the Filament, and up the whole length of it. They enter near the 
bafe, two into each Filament j and they run up like yellowifh cords along 
the fbrface of the Filament, juft under the outer Membrane. 
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Each particle of the Flcfliy Subftancc of the Plant, thus fcparafed m 
the body of the Anthcra, cloathed with a Skin from its inner Membrane, 
and covered with a little of the waxy Juice, is a globule of Farina. 
Every particle of the Flefhy Subftance of a Plant is capable of growth into 
a whole Plant of the fame kind ; for its feveral Coats are formed from its 
own Juices, and the very organs of a Flower arc its natural terminations* 
Therefore this particle, in a globule of Farina, is capable of growth into 
an entire Plant : it is tender, but it is well defended : for even in this glo- 
bule it is furrounded with wax, and covered with a Skin ; and is thence 
delivered to the Seed, where it is fafe till fown. 

Having thus cleared away all the Coats of the Winter Aconite, 
there remains a divided column of Pith, from the fummit of which grow 
four Sced-Vcflels ; but ftill it is not the abfolute naked Pith which rifes to 
the very fummit of this column. Where the Leaf, the Petals, the Nec- 
taria, and laftly the Filaments, have been torn oflF from it, its naked white 
and fpungy fubftance makes the furface ; but thcfe have not reached to 
the abfolute fummit of the column. There is a fmall conic eminence, the 
head of the Receptacle, above the place where the Filaments were torn 
off, and juft below the bafes of the Seed-Veflcls : this above has a kind of 
covering : it is a yellowifh green fubftance, and (hews itfclf even to a mo- 
derate magnifier, to be more than a mere Membrane. It is, indeed, a part 
of the Conic Clufters of Veflels which rife within the Flefhy Subftance 
of the Plant. That original part terminates in the Filaments : nor is there 
any need it (hould go farther : the parts which feparating form thofe Fila- 
ments, are each of them perfedtly diftindt, and one as well as another 
equally capable of a new Vegetation. When this Flefhy Subftance has 
terminated there in that manner, the Conic Clufters of VefTels prefTed 
clofe together, continue their courfc a little higher, and form this part, 
which is the very fummit of the Stalk. This appears an arch in a per- 
pendicular fcdion of the Plant ; but when cut off tranfverfely near the 
fummit, it forms a kind of dome, of a pale green fubftance, filled with 
the white Pith, and pierced with four diftindt, and not very minute, holes. 
Thro' each of thefe rifes a column of the Pith ; which a procefs of 
the yellowifh Coat of the Crown covers, and thefe make the four greenifh 
Seed-VefTels. The Conic Clufters are thus continued, in a fmall portion, 
to the very fummit of the growth, and principally form the Valves of the 
Seed-Vcffels, which the thin Membrane, covering the Pith, lines. 

The Pith itfelf here, in its extreme growth, breaking into pieces, forms 
a kind of white filmy Bladders, with a ipungy fubftance in them j and into 
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thefc are received the little particles of the Flefhy Subftance lodged in the 
globules of Farina : they are then perfefl: Seeds, and ready to grow. 

The way by which thefe covered morfels of the Flefhy Subftance get 
into the Seed, is obvious. The tops of the Seed-Veflels rife in a kind of 
Stigmata, or dewy heads, with open tubes, covered with a (hining moi- 
fture : on thefe the globules of Farina h\l; and burfting there, the fepa- 
rated particle, with its wax, makes its way down the future, to the open 
bafe of the Seeds j in which being lodged, it is called the Plantula Seminalis. 

The Figures in Plate XL (hew the principal of thefe parts, with their 
feveral terminations, diftindlly, as they appear to the naked eye entire, di- 
vided and feparated one from another. Fig;, i, exprcff^s the entire Plant 
in its natural (ize, with all its parts. At Fig. 2, is reprefented the fame 
Plant fplit down from the Flower thro' the Root, to fhsw the difpofition 
of the Flefli in the Root, and the origination of the Stalk. Fig. 3, (hews 
a fedtion of the Footftalk of a Leaf, with its fix Conic Clufters of Veflels. 
Fig. 4, a fe(ftion of the Flowering-ftalk near the ground, where they are 
twelve, and are diftinft. At Fig, 5, is reprefented a fedtion of the neck 
of the Stalk near the Flower, where they are prefled clofe together by the 
fmallnefs of the Stalk. Fig. 6, exprefles a Filament and Nedtarium, en- 
larged by the Microfcope. And the remaining Figures fhew the feveral 
Coats and conftitucnt fubftances, as they come off entire, by means of a 
long maceration, and careful management. 

Figure 7, (hews the outer Rind of the Root; which, being taken off 
entire, terminates in the Films, defending the bafcs of the Stalks, and is 
not continued at all into them, or upon them. The inner Rind is repre- 
fented at Fig. 8. This forms the Leaf on which the Flower rcfts ; and 
terminates in it. The next Coat or Blea is reprefented at Fig. 9, forming 
the Petals of the Flower; and terminating in them. At Figure 10, is 
ihewn the Vafcular Series alone aqd entire, terminating in the Nedaria, and 
forming them entirely. At Figure 1 1 is (hewn the courfe of the Mcfhy 
Subftance of the Plant, terminating in the Filaments. And at Fig. 12, the 
Pith, in three disjointed pieces ; one being the Pith of the Root, a fecond 
of the Stalk, and the third of the Seed- Veflels. The Conic Clufters arc 
difpofed in this Plant exadly as in the Hellebore ; and, therefore, as they 
could not be reprefented diftindtly in a Figure of this fize, it is better to 
refer back to that Plate. 

Having thus feen diftindlly the ftrudturc of the Plant, we (hall be able 
to trace the courfe of its Juices thro' thofe feveral parts we have examin- 
ed ; and we (hall find here a much more complex body than the Colchi- 
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cum, fupported by a finale fyftem of CircuUtion in the Hoot, with a fmall 
help from di« Comic Clufters. 

The get^m^ courfe of Nature in the noariftiiftent of Plants, ie what 
we have feen already in ^the Colchicom. The outer Bark receives from 
the earth, evaporates, and again abfofbs from the air, a great deal of watery 
matter; of this a fmall portion is fccfeted, and delivered to the Veflels of 
the inner Rind: they receive alfo their portiofi of watery n^ourifliment 5 
and make their fecretions, which, with thofe of the outer Bark, xthey de- 
liver to the Blea, In the Blea a new fecretion Is made, and la third con- 
codlion is given to the firft of the other Juices -, and this elaborated fluid 
being now fit for the nouri(hment of the Plant, is conveyed to\ the Fle(h. 
There it circulates ; and thence begins tfafe growth of all the parts. The 
Vafcular Scries is formed on the furface, and the Conic Clufttri 5 and the 
Pith, within ; and proceflre& of the Fle(h accotnpanied by thefe its natural 
produftiorts, ^rifc to foiTn the Stalk, and terminate in Flowers. 

All this depends upon the force of a Ciroulatbn in the Fle(hy Subftalice 
of the Shell or Coat, g. Fig, 2, Plate XL The moifture that is received 
by the Root, and by the Leaves, when its nutritive particles are fecreted, 
is, in part, evaporated during the heat of the day j and more is received, 
replete with the fame kind of particles, to fupply its place. This is done 
continually; and, therefore, there is a continual addition to the Juices of 
the Flefli. This redundance forces up thofe ProCefles which form the 
other parts of the Plant ; and all the time a fccondary Circulation is carried 
on by the Veflels of the Conic Clufters. Thefe make the Ribs of the 
Leaves, and the Receptacle of the Fiower ; therefore they all reach every 
where the extremities of the Plant ': they all return from thence to the bafe 
of the part whereto they belortg; and there they have a delicate communis- 
cation with the Fleflb of the Root. 

Thus, in the Plant now under examination, the fingle circulatory fy- 
ftem is in the Flefh of the Root 5 but the Radical XiCaves and Fibres of 
the Root afllfting, the full nourifhisd Flefli of the Root fends up a proccfs 
which forms the Stalk : this, when it is raiftd as high as the force of that 
fingle circulatory fyftem can carry it, flops its growth, and the Avetal -parts 
then feparating, a Flower is formed, in which are produced the :Rudimer*$ 
of many new Plants. Every eflential part is noufi(bcd by the coat cf 
Flefh in the Root; and into every part run fonoc of the VefTels of the 
Conic Clufters, which take tlieir origin from itw 

That the growth and height of the Plarvt depend upon the qu^iitity 
and difpofition of the Flefli, will appear in the -compatifdn of the bcights 
of feveral Plants with the quantity and place of the Flefh. Thus- we fee, 

that 



Digitized by 



Google 



.^ 



TV 



//. 



1^ 



Digitized by 



Google 



Digitized by 



Google 



VEGETABLE STRUCTURE. 



^55 



that in the Colchicum, where the whole head of the Root is extremely 
thin, and confequently the Flc(h of it in very fmall quantity, all that is 
raifed from it is a Flower without a Stalk. Tliis we accounted the firft 
and lowed ftage of growth. In this Winter Aconite the Root is 
thick, and the quantity of Flefh very confid'eiable, and confequently a 
Leaf as well as a Flower are formed, and a Stalk raifed three or four inches 
high, to fupport them. This is alio the cafe in the Hellebore : and from 
thcfe, and a number of other obfervations, it feems to me, that three or 
four inches^ or thereabouts, is the height to which a fingle fyftem of Cir- 
culation naturally carries up a Stalk. 

From this wc fliall advance to the confideration of a Vegetable Body 
yet fomething more complex, feledling the Anemone; whofc Stalk is 
confiderably taller, tho' it have no more Leaves than this ; but whofe ad- 
vance in height requires a fecond fyftem of Circulation. 

The courfe of thefe experiments on the Wintfr Aconite, {hewed 
me accidentally, that it is capable of yielding, with Steel, a crimfon Dye, 
perhaps equal to that from Cochineal. 

CHAP. XXXVIL 

Of the ANEMONE. 

IT is by the moft gradual advances we muft exped to arrive at a know- 
ledge of Nature; for all her changes arc made by fuch advances only : 
there is no great gap in her everlafting chain ; nor can we ever rightly fol- 
low her courfe, unlefs we mark all the gradations. 

From the ftalklcfs Colchicum we have continued our refearch up to 
the conftruftion of the Winter Aconite, whofe low Stem one circtila- 
tory fyftem is able to nourifh and fupport : but more of thefe are neccilary 
to taller Plants;. and in the Anemone wc (hall find diftindtly two; tiic 
firft feated as in the preceding Plant, in the body of the Root -, the fecond 
in the lower half of the Stalk. 

The Flefli in the Root of the Anemone fed by its Fibres, and its Ra- 
dical Leaves, fends up a thick Procefs of itfelf, in form of a tubular Stalk, 
which gets in the free air all its coverings. This rifes by the ftrength of 
the Circulation in the Root, to the height of four inches, or fomething 
more, above the ground ; but as the Stalk is to be carried up a fecond 
ftage, there is a new fyftem of Circulation formed* 
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As the Flefh of the Root forced up this lower part of the Stalkj the 
Flefh of this lower part forces up this upper half. A circulatory fyftem is 
neceflary for this j and Nature has given one: for the Flefli of the lower 
part of the Stalk makes an arch, and returns upon itfelf, at the place v^here 
the Leaf grows ; and a Circulation is carried on in this part as evidently as 
jn the Root ; from whofe force arifes the ftcond Joint of the Stalk, fup- 
porting the Flower. 

I PLANTED an Anemone Root fo late in the fummcr, that it (hould 
not flower till late in winter. December the 17th I took it up in full 
blcom J and found, on cleaning the Root, that fince the planting it had^ 
bcfide the Flower, produced fome new parts. The Root, when put 
into the ground, confifted of a tuberofe head, and from this grew five pro- 
ceflcs, of different lengths, with uneven ends : the whole was dry, hard, 
and of a duflcy brown ; only at the crown appeared a thick part paler than 
the reft : this was the principal Bud. 

When taken up, the five Proceffes were grown much longer; and there 
were fliot out from the head the Rudiments of fwo others, in form of 
Buds. The whole Root was of a pale brown ; ^d four of the proceffes 
yet paler; but the fifth, which lay loweft, and \f^s a continuation of the 
head of the Root, was of the fame brown with thit part. 

From the head of the Root, and from this under moft Procefs, grew 
many locfe Fibres ; from the others none. This part, therefore, is the 
only one in an Anemone that is properly to be called a Root. It is in 
this ftate of the Plant the natural body of the Root, altho' it has been one 
of the common Proceffes originally. The others are lengthened Buds i 
and nothing more. They are thus formed. 

When an Anemone Root is taken out of the ground, there is on its 
Crown a Bud, which contains the Rudiment of the next year's Stalk and 
Flower. When this Root is planted, Nature not only fends up the Stalk 
from the Bud, to produce Flowers aud Seeds, but, careful of accidents, 
Ihe fends out alfo other Buds, which are to propagate arjd increafe the 
Plant from the Root. Thefe appear upon the head of th^'old Root ; and 
they are Shoots from the Fleih. Which from themfelves form a Pith, and 
puQiing out the Coats of the Root, and making their w^ to the furfacc, 
there appear in feveral conic bodies, covered with many filmy fcates ; thefe 
fcalcs arc formed of the three outer coats of the body oiTthc Root, which 
having been all pufhed out by this Shoot from the FleftiV throw off imper- 
fedfc Films from their ftretched parts, which fervc to defend the tender 
Plant or Embryo contained in the Shoot. 

Whlil:r 
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While the Plant flowers, thcfe are filled with nouri{hment, and they 
grow, and thruft out farther from the Root : they become lengthened to 
an inch or morei and the loweft Films being always left upon the Procefs, 
that whole part has a fcaly furface. See Plate XII. Fig* 2y a a a. 

When the Procefs has attained this length, it is in a ftate of growth 
for a new Plant. It may be broken off from the original Root, and put 
into the ground. The wound being only at the end of the body, is of no 
confequence ; the Bud which was the original of the whole remains un- 
hurt at the other end, and forms a Crown, Fig. 2. b\ from which a new 
Plant rifes. 

Gardiners take thcfe Procefles, for pnrts of the Root ; but they (hould 
diftinguifh better. No Fibres grow from them while' they adhere to the 
Root ; nor does their extremity (hoot in length, as the ends of Roots do ; 
but keeps its original form j while the fcales which cover it, give it a rag- 
ged appearance. 

When one of thefe Procefles, which we fee are only lengthened Buds, 
is broken oflF from the old Root, and planted in the ground, it takes a new 
condition. While it remained fixed to the body of the Root, it had its 
nourifliment thence, and therefore needed not to flioot out Fibres : but 
when feparated, and planted, the lengthened part by which it was joined 
to the Root, ajliimes the condi:ioiT of the bodies of other Roots, and lends 
out Fibres to draw nourifhment^or the fupport of the embryo Plant, 
which is now ready to fhoot from its Crown. 

The bafe of the Bud, Fig, 2, r, where it originally rofe from the fur- 
face of the old Plant, fwclls firtt, and forms a head of a Root, juft fuch 
as that from whence it fprung ; the whole exterior part of the Bud then 
lengthens and enlarges ; and Fibres are fliot out from the lengthened part 
of the Procefs. Prefently the fcales of the Bud, feparated by its increafe 
in length, open, and there burft from them Shoots 5 but thefe are only 
Rudiments of Radical Leaves, d. The Crown itfelf remains unopened, 
and the embryo Plant for flowering does not yet grow. There requires 
the afliftance of the Leaves fpr that eflfort. 

The fecond year this Crown opens,^ and the Flowerilalk rifes : and at 
the fame time new Buds burA forth .upon the head of the Root near the 
Crown ; fuch as in the old Root gavex)rjjpn to this ; and thefe lengthen- 
ing into fo many Proccflfes, are ready afterwards to be feparated from the 
Root, and grow. | . * ^ > 

This is the propagation of the ^nemone by increafe of Root: and 
three jears are neccflary for the full procedure. The Bud which is form- 
ed 
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cd this Autumn, 1758, will be a long Procefs in 1759, fit to be feparated 
from the Root^ in the year 1760, this will fend up Leaves, and in 1761 
it will flower ; and new Buds will then be formed from it. 

Mere let us reft, and wonder! the proceeding of Nature, thus ex- 
plained, is fimple and familiar; but how delicate it is 5 and how long time 
i^ required for it! The Anemone which I have now before me, Decem- 
ber »758, warformed in the Autumn of 1755^ and has been all this time 
nurfed under the bofom of the earth, and under covert of innumerable 
fcales. It is a piece of the original Root, and has been all thofe years 
forming: firft nourifhed by the Root, and then by Fibres of Its own. 
This we find is the cunftant courfe of Nature, by taliing up the Root at 
various feafons, in fucceffion. And certainly it is worth the while to cri- 
qnjre, What is the internal ftrudture of the increafing Bud from its firft 
appearance ; how the young Plant is formed ; and by what ftages it attains' 
perfedtion. 

The Rudiment of a new Bud is alway formed at the time when a Stalk 
fhcots from the Root for flowering : the fame force of Nature cflFefts both 
thefe purpofes ; therefore the firft: enquiry after the origin of a Bud, muft: 
be in a Root juft fending up its flowering Stalk : and to avoid confufion cf 
parts, it is beft to chufe a new Root, juft pufliing for its firft Flower. 

Dissecting this Root length wife, we find it is compofed of the ufual 
fcven parts; i. a brown outer Bark; 2. a whitiih fpungy inner Rind ^ 3. 
a white Blea ; 4. a Vafcular Series ; 5. a Flefliy Subftance, which is refi- 
nous and yellow ; 6. a feries of Conic Clufters of Veflels ; and 7. a vaft 
Pith. This is the conftrudion of the body of the Root. The Head has 
the fame compofition exactly ; but the Pith bears more than double the 
proportion there to any of the other parts. This exadrly receiving water 
as a fpunge, caufes the fwelling ; and from the Flefli covering it there, rife 
the Shoots. The interior part of this Head isilill terminated by its original 
and proper Bud ; and from this rife the Stalk and Leaves s the Stalk 6rota^ 
the end, and the Leaves on each fide. 

It was in the year 1756 I began thefe enquiries; and I feledted for the 
purpofe a number of young Roots, then ready for their firft bloom* Upon 
one of thefe I began the experiments ; and the reft were planted in the 
ufual manner the fucceeding years, to mark the formation and progrefs of 
the Bud, which afterwards was to be a compleat Root. 

A FLOWERING Root of the kind juft mentioned, being fplit length wifc> 
we fee the whole fubftaince of it is contraded, at the upper extremity, into 
a kind of neck ; and thence arifes the Stalk, Fig. 2, e. 

The 



Digitized by 



Google 



VEGETABLE STRUCTURE. i^^ 

The Neck, or part between the Root and Stalk, has the form of a 
fmall ring ; and feems to divide them one from the other. The Stalk, on 
a flight view, might feem rather fixed upon the Root than rifing from it : 
but the Microfcope fliews the wonderful mechanifm, and it is this. 

The outer Bark, the Tpungy inner Rind, and the Blea, all run up in a 
continued line from the Root : but the Flefh, at the union of the Root 
and Stalk, forms an arch : from which rifcs a procefs or part of the fur- 
face, forming the Flefh of the Stalk -, which foon gets thofe coverings as 
it rifes. 

Thus is the Stalk continued from the Root, and fs truly a lengthened 
Procefs of that part, extended upwards. When the force of the Root 
ccafes, at a certain appointed height, being the utmoft the circulatory fy- 
ftem of the Root can efFcdl, a fccond fyftem is formed ; and when a new 
Stalk is forced up from this, as the firft was from the Root, and has reach- 
ed its utmoft heighth, the parts open into a Flower. The three outer Pe- 
tals, f, are formed of the exterior Rind of the Stalk j the inner Bark forms 
the three inncrmoft Petals, gy and there terminates : the Valcular Series 
terminates in a thick Ring, h : the Flefhy Subftance forms the Anthcrae, 
i ; the Conic Clufters make a Receptacle, k j and the central Pith forms 
the Seeds. So ends the Stalk ; and thefc Seeds ripening, produce new 
Plants : only continuing to grow. 

The eflcntial part to a Plant is in this, as in all others, the Fleftiy Sub- 
ftance of the Stalk : and a piece of this is lodged in every globule of Fa- 
rina ; which btring (hcltcrcd from danger in the Seed, afterwards grows. 

Of this we have already treated at large : it is the Root we are properly 
examining here. While the principal part, or main body, of this Root, 
is thus continued upward in a Stalk for flowering, the Fleftiy Subftance, 
furniftied with abundant nourifliment for the growth of the Stem, fwells 
out alfo a little on one fide, near the Joint, where the Root ends and the 
Stalk begins* The time of this fwelling is juft when the Flowerftalk is 
rifing; and its firft: appearance is a yellowish Knob or Lump, vifiblc only 
by the Microfcope. 

The origin of this is juft fuch a Particle as that which is tobe afer- 
wards lodged in each grain of the Farina, and thence delivered to the 
Seed ; and having the fame vegetative power, or Principle of Life with 
•that, it grows in the fame manner. It is already in the ground; it is as 
fccurely bedded in the body of the Root, as the other can be in the Seed ; 
and iiaving an immediate fupply of nouriflbment from the very Fibres of 
the Plantt it dirc<9:ly grows. 

I Nature 
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Nature is wonderfully uniform in her courfe ; and whenever we think 
otherwife> it is becaufe we do not underftand her operations. It was not 
known, till from fome former oblervations I was fo happy to make, that 
the Rudiment of the future Plant was in the globule of Farina; and that 
it was only a particle of the Flelhy Subftance of the Stalk : but now that 
is demonftrated, we fee that the little lump, firft formed for the produc- 
tion of a Bud, is the very fame thing ; and we have the fatisfadlion to find, 
that in each of thefe Hates, di(lin<5t and unlike as they feem, the fame 
courfe of time is required to bring them to maturity. When the ripened 
Seed is fov^n, the third year fliews the Flower: and in the fame manner 
three years ferve to perfed this Radical Lump into a Flowering Plant. 

If the Seed be kept fafe out of the ground a year or two, it will yet 
grow, when fown ; and if the Bud formed from the Radical Particle be 
at its due growth, feparated from the old Root, it will, in. the fame man- 
ner, bear to be kept a long time out of the earth 5 and yet will grow when 
planted. The cafe is juft the fame. The Seed and the Root fcrve equal- 
ly as coverings for this living Panicle of the Flefhy Subftance ; and fo long 
as they are kept from mouldinefs, fermentation, and decay, that Particle is 
always ready to grow. 

The new- formed Lump on the fide of the Root is in the ftate of the 
Rudiment in the Farina; and powerful Microfcopes will difcover in. this, as 
in the Seed, a cluftcr of Fibres toward the top, which arc arranging thera- 
felvcs for the Formation of the Plant to come. Soon afterwards their form 
becomes more diftinftly vifible. 

The new-formed Lump pu(hes outward, and foon (hoots inward a 
Pith, its proper lining. The firft formed Particle cannot do otherwife ; for 
it is a piece of that fubftance of the Root from which the Pith grows. In 
a few weeks this Lump, which was at firft only a yellowifli fpot, becomes 
a LENGTHENED STREAK 3 making its way in a direction a little oblique, 
and pointing upwards, toward the outfide of the Root. 

Soon after it forces out the Blea of the Root, its fpungy inner Rind, 
and its outer Bark j and is thruft, together with them, to the level of the 
furface, and prefently after beyond it. It is not there naked -, for the fc- 
veral outer Coats of the Root which it has carried out with it, fend forth^ 
from their furfaces, a multitude of filmy fubftances, which encompafs it as 
fcales, forming a proper Bud ^ as regular as that upon the moft common 
Tree. , 

At this period, when the head of the Bud is advanced toward the free 
earth, the crown of it contains that clufter of .Fibres firft feen, fomcilhipg 

more 
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iDorc advanced j but ftill fo unfaihloned, that none but thofe who know 
what they were to cxpeift, would find there the leaft rcfemblance of the 
fucceeding Plant. This may be called, for diftindlion, the Rudiment ia 
its fecond ftage. 

From this time thcfe fcveral parts of the fucceeding Plant grow fome- 
thing more diftin6t, as the Bud increafes j till at the end of that fummcr, 
when the Bud is full formed, and the Roots are ready to be taken up, the 
complex body has at its top fomething like the Anemone Flower. This 
may be callecf its third ftage. 

When the Root, with this Bud upon it has been planted again, and has 
remained its flowering feafon in the ground, on taking it up, the Bud is 
found lengthened into a Radical Proccfs ; and the Crown of it being fplit 
open, there is feeri the Rudiment of the fucceeding Plant, in its fourth 
ftage. Its place is near the Crown ; and fomewhat on one fide : and to 
the unaflifted eye, it appears but as a fmall duflcy fpot : but the power of 
the Microfcope fliews now the form of the whole fucceeding Flower, except 
the Petals. 

This want of the mofl: (hewy part, would miflead the common eye ; 
but thofe accuftomed to natural refearches, know the moft eflential are al- 
ways firfl: formed, and thofe of lefs importance afterwards. We know the 
Rudiments of Seed are the moft eflfential in this cafe ; and therefore they 
are to be firft expected vifible : we fee them accordingly : not in their pro- 
per form of Seeds, for they conftitute the inner Petals in this Double Ane- 
mone ; and they have, even thus early, a tendency to that (bapc. The 
appearance now is an oval body, furrounded and covered with Films. The 
Stalk is ail this time invifible, and even the very Rudiments of the outer 
Petals. 

When this Prccefs has ftood its due feafon, it will (hoot up a Flowering 
Stalk ; whether it be feparated from the Root, or planted again with it. 
If we take up fuch a Root when it has been a month in the ground, wc 
find the young Flower in the center much more diftind : the fix outer Pe- 
tals are plainly formed, and they foon increafe in fize. This may be called 
the fifth ftage of the young Plant : and after this the procefs to a perfedt 
form is much more rapid. 

After one feafon more this new-formed Plant is to fliew itfelf above 
the ground. Taking up the Root foon after planting, at that period, we 
find the young Flower much more diftinft : but covered by long and point- 
ed purple fcales, it now refembles a Rofc in its Bud, with the jagged end 
of the Cup about it : and one would be apt to think the Anemonb* had 

Vol. 1. Y * originally 
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cnriginally a Cup like that FJower ^ ^' k •oewr iq>peued above grouad. 
This k the /ixth ils^e of the RudisifDt. 

Th£ fe¥icnth is to be fecn fomevvfoat kter in the iatne feafon ; and &at 
explains all. The Procefs being now become an abfolute Root, and the 
young Plant ready to rife /rom it» we fee the Flower yti more perfet£t ; 
and find tbofe parpte Films whiph feemed a Cqp, ace really the Rudiments 
of that peculiar Leaf which is placed about the niiddle of the Stalk in the 
full-grown Anemone : there appears alfo now, aad never befwe, the Ru<- 
diment of a Stalk, uniting the Root and the young Flower. -^ This is the 
laft fiage of the embryo Plant : what follows is done above ground, and 
open to all eyes. 

The Bud pieroes the fiui£aas of the jcarth, fupportcd by its (horf Stalk, 
and with its top downwards. The end where it is joined tp the Stem is 
^fended by the Leaf which is to expand i^pon the middle of the Stalky 
find this makes' it ablje to ^efift injuries. Its jk>psa is that of a Swan's Neck ; 
and the extreoMties pf that particular Leaf make a kind of Fringe to the 
bent part. Fig. i, a. 

From this time it grows faA : tt>e Stalk lengthens^ ihe Head fwells, 
and from the bignefs of a fmall Pea i« foon equal to a large Bean, b. At 
four inches height of tl}e Stalk, the Leaf which bac hitherto been doled 
about it opens ; and the Stalk lofiiig its bend at the top, becomes nearly 
cffea, Fig. i^c. 

The Bud of a Flower is nQW large, but^green ; and ixts clc^e upon the 
bctfom of that Leaf \ as ^hc Flower of the yej^low Hellebpr*, which we 
call Wi^JTER AooNiTE ; before deijsril^d. From this .time the progrefs 
to perfection is iwift : a Stalk ihoots up from (fads X-eaf ; ihat i^, the Stem 
of the Plant, which has hitherto been terminated there, rifes by a new 
growth from it, as from another Root. 

The Flower is then fqpported at two Inches above 4he Leaf which 
hitherto defended it^ pBrforming^he o0ice of a Cup : and the Petals, which 
atere bithertp green, become r^, the Plant is ; now in its perfeftion. Pig. 
^,.^. The ordinal ike Petals of .which the ;Single Anemone was com- 
>ppic4» have f^nt ^^p ifrom tthe iame bafe a 4xumber of other large Petals 
like themfclvesj the pale Filaments originally crowned with ycllpw, jire 
c^varted iota a Kind of Ofia^on clubs : their fort^, in fome degree, re- 
«naini))g) tho' their cplour and .qualities aie loft. Thefe make a crimfon 
fringe jpft within thc.ba.fe of the Fipwer, e ; and what in the Single or 
natural An^mpke we«e iUuliments of Seeds> fwdl here ii^o nariiow, <;q- 
jpDfffd 'Petals s aad^oooftitute the great dfuibleofis, /. 

This 
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T»re » the Fad r fefut it wlft be ufeifel alfo to wpfeki the- maflwr. T6 
iMtcferftand thi^ jaMy, we muft bcgii> « ffeat (pof in the PRimt where re- 
ft^d'the ortgiittd Pfinci^of Life; afxl trace* it thence*, dbwnw*(f to the 
^trcmeft Fibre, and upward to the Flower. This ftrift enquiry carric* 
us back either to the Seedy or firft Bod from Ae WfpnvA Rob^: krs equal 
which we take ; for the Principle of Life is rfie fenac m bot-h ; smd i*s 
equat progrefs in either, ffora thatf firft finaple Rudftnent to perfrtfHon*, be- 
ing the feme, they miJt»ttlly illuftrate one another. 

The great Axiom is, that the Fleftiy Subfttnce of the Stalk \9 fhte'dlffeff- 
(ial part o£ the Plant. In this the power of Vegetetion rcfides ; it refides 
ill every part of this ; and in no other part of the Plant. 

Any Particle of this which can be prcferved from putrefadKon in the 
earth, will grow 5 and do other part can grow without thw. Thi> betng 
planted, will prodtKie all the others s but all the other parts, wi^oot tAis, 
pf rWh' : they cannot produce this 5 and there is no Vegetation without it. 
The effcntial part of the Flower is formed of this, and it is a portion of 
ijiis lodged in the Seed that grows The experiments lately made, under 
my difc€tk>n, by Mr. Barnes, upeit the principles of AoRrcoLA, (hew 
this. Every part of a Plattt which eoma&is But a p«rticlte of the Ftefty 
Subftance, will grow into a perfcdl one, if kept from p^irefk&kon. 

Oil' tliia fundamental truth depends alt. 

A P^ARTrcLE of this Flefby Subftance of the AtiEMONi> Stalk, lodged in 
a Seed, ex in the center of a Biid, is the Rudiment from which a new* Plant 
of the Anemone feto grow. This is at firft a fpeck too ftBall for the 
fight, unlefs afiifted by the moft powerful Micro&opes^^: It is defended- by 
the fpungy fubftance of the Seed, or by the fubftance of the Root, which 
grows round about it in the Bud : But this lives j this^ only lives ; and it is 
the Principlfc and Seat of Lifis in the fucceeding Pfcnt. 

WHBTHERa Seed, or a lengthened Bbd^ of tRe Am b m on e, called a 
Farti^ct Root, be iet, it is from this fpot th* fucceding Plant rife^. It is 
lodged by the Gardiner's hand, at A>me ftnall depth under the earth ; and 
there it begins tfe grow. Roots are &nt downward^ tad a Stalk is (hot up- 
w^ds, eacbfrom this one point. This remains- al'ways in the fucceeding 
drowth 5 and is the Seat of Life in the Plant. All the reft grow from it : 
what we call the Stelk, is^ only a eontinuatbri of a part of this upward*; 
wad what we callUhe Root, is, in the lame manner, a continuation* of it 
downward : both are extenfions only of this point : being c^ its^ nafore, 
•they Gonrain* the power of Vegetative Life, as the original piece dbes ; and 
bei»g platttedi as that Wa§s oayf piece ef tfeeni is as ready to grov^. Thw I 
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h^Tc found : for pieces of the Stalk, or of the Root of an At^emone^ 
ever fo imall, if covered in the wounded part with Cement, witV grow/ 
aad beconae perfed Plitnts ; as pieces of the Polype will beconie perfcft 
Animals. 

We arc now to trace the progrcfi of this original point, or Particle of 
the Flefliy Subftancc, into a perfedl; Plant. 

We have (hewn how it is formed by growth from the head of the 
Root, and how it gathers ftrength.in three fcafons, while yet lodged in. 
fccret in the heart of the Bud. At the end of that time it is! planted out. 
^ This feparation coniUtqtes the Procefs a diftindt Plant : till this time it 
had been a part of the old one. We have feert how this acquires its growth, 
and we will novv follow the Seed. 

In this, as in the Bud, is lodged an original particle of the Fle(hy Sub- 
ftanw of the Stalk of the parent Plant. It is put into the ground^ and 
after fome days it fcparates ironpi the Huflc j and we fee the original Par- 
ticle naked ; it is fmall, duflty, moift, fpungy, and fcaly^ A few flight Fi- 
bres firft fhoot downwards, and a Film foon after covers the firft Particle, 
from whence thefe fpring. This, by degrees, thickens, and becomes the 
Blea ; or that part which in the perfed Plant is to be the third Coat, count- 
ing from the furface. 

The tender Fibres which were firft fliot from the naked Particle, and 
^ero^themfelves alfo naked, get at the fame time alfo this covering of Blcaj 
and in the fecond ftage of growth, they confift of a folid flefhy matter^ 
and one Coat. They arc continuations of the firft Particle itfclf, and are 
the fame in fubftance. Their firft ftate was nakednefs ; and in this thb 
whole would have rotted and decayed. The fubftance of the Seed had 
defended the Particle before, and now it is robbed of that, provident Na- 
ture is giving it a new defence, formed by the fccretion of its own Juices ; 
as the fliell of a Snail, or the coverings of other tender Animals ajre formed. 

The original Particle is covered on tlie furface with the open ends of 
tbofe tubular parts whxc|i, in a kind of chain, form its fubftance. TI^ 
.firft Juices they fccrete, cover the naked body with a flime„ which foon 
condenfes, and becomes this Blea, coating the whole down to the extre* 
nfities of the Fibres. In the firft ftage the Rudiment was a ftiapelefs Par* 
tiele. In this fecond ftage there begins to appear a body of a Root ; it is 
^ little lengthened from one end, and gives the Rudiment even already the 
.form of a Procefe. 

It has been fuppofed, the Pith, or central fubfliance of a Plant, cori-. 
ts^ed the Vegetative Power : but all this time the new Pliftt is growings 
and no Pith is yet formed. 

The 
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Tub. Fibres being cov^^d aS more vigoroufly; and foon the Particle, 
whiph we may now confider as the body of the Root, fwells : the incredle 
is inward : and in the third ftage, which a few days bring on, the tubular 
openings within, fend forth a Juice, as thofe on the furface fird did ; and 
this fwclling and diftending the Particle, forms, by degrees, a Pith. This 
is equally done in fhc body of the Root, (for fo we may now call the ori- 
ginal Particle) and in thofe Proccfles of it which make the Fibres : for 
being, two parts only of one fubftance, the fame change happens at once 
in both. Thus we have the formation of thole parts which arc to be con- 
fpicupus in the future Plant. Thefe ftages of growth are arbitrary ; and 
the progreflion is very fwift from one of them to the other. But they are 
determinate, and diftind : and therefore highly ufeful. 

Let us remember that this original Particle which is to grow into a new 
Plant, was a part of the Flcfhy Subftance of the parent Plant, terminating 
in a globule of the Farina ; there it was covered with a waxy matter j 
and thus covered it was delivered into the (hell, which having received it, 
became a Seed. 

All thefe things are extraneous to it : they ferve for its prefervation ; 
and nothing more^ We have feen the Seed planted ; we have feen it burft} 
we have feen the original Particle delivered naked from it, after having 
firft received the beginning of vegetative growth within it ; and we are 
DOW to follow it into the form of an entire Plant. , Its original body fwel* 
led, and fet to growing, with a few naked Fibres produced from it, was 
the £rfl plain mge : yet this naked, and almoft (hapelefs morfel, was a 
.pcrfe<a Vegetable, capable of growth, and of producing all the other parts. 
Jn the fecond ftage, we fee a white Coat formed to the duAcy fpot 5 and 
in the third, a Pith formed within it. Three fubftances are already con- 
ftituted : the whole Plant qonfifts of only four more, and they foon follow. 
' The Blea is formed of the hardened Juice thrown from the ends of 
Veflclsof the Flcfhy Subftance 5 other fmallcr Vcffels of the fame ful>- 
liance, whofe ends were not open, run into this Blea; and take their 
courfe along it. Thefe unite the Blea to the FkiOb, and one fyftem of 
Yeflcls. fcrvcs them, and runs thro' them : and betwefen thefe is formed^ 
from the Flcfh, the Vafculgf Series. 

The Blea has its Veffels alfo open upon its furface, and a Juice is dif- 

charged from them, jufl: as was originally from the Flcfh $ only in lefs 

quantity. This covers the new-formed Body and Fibres all over; and 

.condenfing afterwards it forms a new Coat uppn the Blea. This is the 

inner Rind of the entire Plant. Yeifels are continued otkt of the Bl^ into 

thU, 
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th4, ikni ftiit tfw'tt (*6tfrft ti^ thtf wfec*; heiglft ftetf it is eawlerf hf the fto 
<jee*#g gi»6Wth 6f the Flan<. This fe the fourtfhf ftage 6f the Secrfftrtg 
Body: and it confifts no^of fjve ftibffinccfs' ; ot more p¥opcrly, the. or i- 
gthal Particle ha* formed' three GbatS oatward, and a YiM of iirarrbw ki^ 

Two Prtofeparrt ire to he fjfoduced, slnd then ^H wi^l he pcrfe(rt: thcfe 
*fc the orttt^r Rind, and the Conic Cltriter^ of Vcffkh. The Veflfcis ^hich 
opfcnf upon the furface now are few, but they'difcfearge fonie fluid: this 
^oftdenfes as the former had done, and makes another Goat of the Plants tt 
fotrrth cover to the original P^icle : it i^ the oufer Bark. The Gonic 
Glafters aifo rife between the Flcfh and Pith ; artd all is now pcrfeta. 

Thus wc fee of what parts t pcrfcft Vc^get^lc confifts, and how thofe 
paftfe are fontted. It has been thougtrt all arofe of the Pith : but that led 
to matty eftors. A fedlion of one of thefe young Roots of an Anemone 
wiM* fhew the fyftem' here eftabliflied plainly : Jind tho' it diflers a little in 
the order of producfion, it is the fame in aB other rcfpedh as in rfic for- 
mer inftances. 

Fi«*fts have theit Fitl* a>s #felF as the body of the Root : but the Pith 
D# the Fibres' is Aot a tdrtSnuartton- of the Pkh m the body of the Root ; 
ildr fete 2gAy the feaft cbm^eaion \*ith it. The FlcflVy Subflante, which 
W*s the original part, is now C6nrtntfed en*tii*e rbuttd the Pith lii the body 
of the Rtfot } rfftd fep^rates the Fibrcf whoMy from it. That Fibre is a 
coritinuatSori of the original Ffefty Subftanee, and hai3 the fartie Goats con* 
linaed j but the Pith ii»felf i* ffecreted diftinftly fi-om the body of the ftoor, 
Utid frotti die Fibre; and havirtg not beeii fbrmcd wheri the Fibre was pro- 
^feecd, it is not, nor'csttt hi eotttirtuerf frond it info the Root. 

Tmi4 is forltted, m the Settling Anem6ne, an abfokifte Ami pcrfeft 
Vegfetabte,' befafe ifhcpc is the lead growth of a 3ttt& : swd if it be fo in 
dll I^artts, as'I have found it tte'be in mafly, they talked wildly who have 
Aid they law the? perfe^ faturtf Heri^ in the Seed. The Pknt is to be 
4iotiiri Aerf frbm the^ Rodt ; and Nature has a great deal to do in the Root 
Ifefew it cb!fte# to thrit ednditfofi'. 

Alt ffiis^ tittle af Rc!rM onFy is Ibfme*; witfft fottie faint approach- td- 
ward Radical Leaves ; and all the parcf, even df tftt Root, ai*e very tender, 
«he' die Mlcrbftfope cati fteW them fhtis d^ffifli^!^. The growth has all 
beeft frbrtv otie point ; artd tfftat kitpi its plate at ri^e atitieridr extremity of 
Ae R-oet : Ae«? the MiCrofcope (hews the rhiniyte and dufty Rudhttent df 
JMFtowci^, inc!bfcd iii the Ld^f v#hich i^ tb fetve it hereafter, as a cup*; and 
ffnsH^. The StfaH& k aeeid^Ma), and a iri^t ; it Ha^ no pbee in the 
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IR^udimcnt; biit Is a*mer^ iiHerivedigte contininuioo of tbc feirc^al pflptf# or 
pmgineJ fabftancesj extjcnded in length. 

Thre£ ye«f$ this tittle Rudiment is. growing to perfe^on m iihfi Jbcttd 
of the new Root ; and till the end of that time it can never be fccn ^r 
/e<^ly : neu* till thiittifne does Nature iend it up stbove the ground. 

In the mean while a (ow jdight Rnd ^ipople Leaves are foroHtd. TJkjt 
riCb from the fame Fle(hy Subftaoce of the Root, ;whicb is the original of 
9II the Plant 3 and their ufe ijs ,to draw rnoMc'^mi^nt from th^ air^ and to- 
affiftihis courfe and current of the juipes .in the Rootj where the young 
Plower is nupfing. 

At the appointed period rifi^ ;the Flower, iupported by ,» StgU^, aod 
covered by the Lpaf, which ierv^^ it as ^ ci^p, *tiU it is hardened eiiough up 
bear the air: then the Le^f expand^, and leaves lit free to blow, apd :g4Mi 
its colour ; and the 3ial^ rifes abpy^ its inf^r^on, tp give the future Se«ds 
.more freely tp the winds. 

The Rudiment of the Flower, while it remains at the Crown of the 
Root, is a continuation of the feveral fubdaoces of which the Root itfelf 
is formed. The Frocpis lengthens from the body of ihe Root at thiB other 
end, but this Crown r^m^ins unaltcr^ : it ijS dhe future FIowcTj tbo' very 
obfcure in all its parts. The Pith has its termination firft in this Crown, 
breaking into many oval particles : which afe to be the Rudiments of 
Seeds in the Single Anemo^e^ or the inn^r Petjals in the Double. 

The Conic Clufters form « little fwelling at the (Head of the Root; 
and next tenninates tl\e F)eihy Subftance pf the Roptj .in a multitude of 
delicate flender Fibrw. Thefp arcto be the Filaments in the ;6ingle -Flower ; 
or the Fringe of the Double. The Vafcubur Series fogns its thick Rini; : 
and the Blea is ternun^ted by the thr^e broad Spaie6> whiph are tD be the 
three inner Petals of the Flower. The next fubftanpei counting irom the 
Pith, is the inner Rind; and this ternvnates within- the i^me Crown of the 
Bud in three more Scales, which are -to be the three outer Pt^tale. Laft of 
alU the (Outer Rind forms a ^9ggy coveripg^ wihtoh isi in tiisis, toibe the 
Leaf upon the Stalk. ^ 

Thus all the original and cqpftltuent parts of the Root arc terminated 
at the Crown, in a Bud ; and. thus the imperfect Figure of a Flower is 
ft ibrmed. All that is wanting is the ef&£t ^f nouridftmeot, and time ; to 
lill and harden thefe (hadowy refemblances, into the real things they re- 
prefent. As foon as that is done the Stalk is ^roied ; iind the force of 'the 
' afcending Sap fhoots it upward. The ievcnal .pcciods of its growth arc je- 
prefented at Figure i, Letters a, b^ c, d ; and in Fig. 2, the entire and 
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pcrfcft Plant is (hewn diflcdtcd. Wc fee there the illuftration at large of 
what we traced out in the Bud in little ; and perceive diftindtly how each 
portion of the original fubftance forms its part of the Flower ; and in that 
terminates. 

The Leaves which rife firft, ferve only to draw moifture from the air, 
to evaporate the abundance of that received from the earth, and to keep 
up the courfe of a circulation in the Juices, while the Bud is forming. 
The Stalk, which afterwards fupports the Flower, is raifcd originally from 
the Flefli of the Root. It is covered with abfolute continuations of the 
Blca and Rinds, and is nothing more than a lengthening of that Neck by 
which the Rudiment of the Flower was firft connedled to the head of the 
Root ; which Neck is no diftind fubftance, but only the place where the 
arch of Flefti rifes from the Root 5 and the part where the feveral Coats 
become firft attenuated for the formation of a Flower. The Flower is 
the enlarged Bud which crowned the head of the Procefs ; and the Stalk 
is the Continued Root fupporting it above ground : it is no way altered but 
in confequence of that fituation. 

To trace the parts, and to afcertain this fyftem, I have reprefented an 
entire Plant of the Anemone in flower, cut open, with its Root, even to 
the cxtream Fibres. 

Beginning with that point at the Head or Crown of the Root where 
the original Vegetative Power refided, the whole is thus performed. 

The Flefliy Subftance, which was the original point, now furrounds 
the Pith of the Root, in form of a greenifti line. Fig. 2, //; and from 
the part m, whence it began to grow when firft formed, rifes a Procefs or 
part of its furface^ which forms the Flefti of the Stalk of the Plant ; the 
other way tifo from the fame point runs the full Coat of Flefti, following 
the form of the body of the Root obliquely downward. This Flefliy Sub- 
ftance which furrounds the Pith of the Root, fends portions of iifelf into 
the Fibres, covered with the proper Coats 5 and in thefe there is a Pith, 
but not continuous with that of the body of the Root. Thefe Fibres are 
of a vaft length, and at their ends are very minute ; but they are not open 
at the extremity, as has been thought. They are clofed j and the feveral 
fubftances which compofe them furround the Pith there, as they do elfe- 
where; but the whole Rind is fpungy. That nourifhment which was 
hitherto fuppofed to be drawn in at their extremities, is abforbed by the 
whole furface. Thus I fufpca it is alfo with the Lymphatick Veflcis of 
Animals : indeed^ I think, I have feen it. 

At 
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At the Head of the Root, or from the original point upwards, (hoots 
a Stalk. This arifes ablblutely and folely from the Flefhy Subftance of 
the Root ; not at all from the Pith, as has been fuppofed : and tbo' this 
Rudiment of a Stalk be the original Vegetative Point in the Plant, yet we 
fee all about it inftanccs the moft plain and obvious, that the fame Flefhy 
Subftance is able, from any part or point whatever, to (hoot up other 
Stalks. We fee upon the Root the originations of feveral Buds of different 
growths, and containing the Rudiments of Flowers more or lefs advanced. 
All thefe rife plainly alfo from the Flefhy Subftance j not from the Pith 
of the Root at all: they are feparated from it by a plain greenifh line 5 
which is the Flefhy Subftance in its whole body, and is carried between 
them and the Pith. 

The Stalk rifes in the fame manner. The Flefhy Subftance of th*c 
Root fends up a thin portion, which rifcs immediately covered with its 
three Coats, the Blea, the inner, and the outer Rind, and forms prefently 
the Vafcular Series, and the Conic Clufters. Thefe run up unintetrupted 
from the Root into the Stalk : but the Pith of the Root does not, nor 
poflibly can ; for the body of the Stalk is not formed of the entire thick- 
nefs of the Fle(hy Subftance of the Root, but only of a part of it 5 and 
the remaining part ftirrounds that portion of the Pith in the fame manner 
as all the 'teft, feparating the center of the Stalk from the central fubftance 
of the Root entirely. Fig. 2, n. 

Thus rifes the Stalk of the Anemone 5 and tho' it derives no Pith from 
the body of the Root, it quickly has one : for it is in the nature of the Flefhy 
Subftance, wherefoever it is lodged, to fhoot the extremities of its VefTels 
inward, and thefe form a Pith in the Stalk 5 juft as thofe of the original 
morfcl formed that in the Root j and juft as the Flefhy Subfttnce formed 
it in the Fibres. The Stalks and Fibres are conftruded exadly alike in 
this refpedl : both have a Pith, not derived from the Root, but formed 
from themfclves ; and diftindt from the central fubftance of the Root 5 not 
only as being difcontinuous, but as being loofer, and more fpungy : diftindt 
equally in place and fubftance. 

In the lower part of the Stalk the feveral Coats are white and delicate; 
fo that it is hard to trace them diftindtly, except before the moft powerful 
Microfcopes ; only the Pith is plainly feparated from the reft, being loofer, 
and more fpungy. 

In a fecond fecSion, taking that part which is juft above the ground, 
they appear very diftinft : the outer Rind is brown and tough, -the inner 
Rind is purplifh and fpungy, but thinner than in the Root. Next comes 

Vol. I. Z the. 
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the Blea, which is white, and In confiderable quantity ; and within that 
the thin, green Vafcular Series; then the Fltfliy Subftance, which is.green, 
and nearly equal to the Blea in thicknefs : Within this is the hollow of the 
Stalk filled with Pith, furroun(icd with the Conic Cluftcrs. All thefe 
parts may be feparated by maceration -, and thus we are to follow them up 
the Plant. 

They appear in this diftind: form all the way up to the Leaf upon the 
Stalk, Oy where the brown and tough exterior Bark (hoots outward, ex- 
pands, and forms that Leaf. It continues into it, terminates in it, and is 
there entirely loft. 

At this joint of the Stalk there is, as it were, a new fhoot made. The 
Stalk above this Leaf is not a continuation of the Stalk below ; but a 
growth of a new one : juft as that from the head of the Root. The 
Procefs of Nature is the fame in both ; and one being underftood the other 
is evident. 

As the Stalk rifes to this part where the Leaf is placed, it grows thicker ; 
but it grows alfo hollow, p. The Pith, fuppofed fo eflential to the Plant, 
is, in great part, obliterated here ; and there feems an end of the Stalk : 
for the outer Rind is gone off in the Leaf, and the great Flefliy Subftancc 
comes to a kind of termination, furrounding the top of the Stalk in this 
part, juft as it did the Root at the Crown. There are three fubftances 
which furround this fleftiy part, the Vafcular Series, the Blea, and the in- 
ner Rind : thefe do not come to a termination, but continue themfelves 
up into a new Stalk ; juft as the three Coats, thefe two and the outer Rind, 
did from the Crown of the Root. See Fig. 3, tf. 

The Flelhy Subftance, tho' it feems to terminate there, does in reality 
fend up a part of its thicknefs alfo, which lines them, ^ ; from this flioots 
internally a Pith : and thus is formed a fecond Stalk iipon the head of the 
firft ; which has all its parts, except the outer Rind. It confi(ls of one 
Rind, a Blea, a Vafcular Series, a Flefliy Subftance, the Conic Clufters, and 
a Pith ; and thus it is continued to the Flower. 

When we fplit this upper Stalk, and trace it thither, we find the Flcfhy 
Subftance runs up in an uninterrupted courfe to the head of the new Stalk ; 
and its Pith forms the head of Seeds. The courfe is very Angular and 
beautiful in this Plant; and it may be traced eafily. The Fleftiy Subftance 
runs up a little way into the bafe of the head ; for the Filaments rife thence ; 
but as it runs out into thefe, it diminifties in fubftance till at about one 
third of the height of the head there is nothing of it left : all the reft is 
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made up of the abfolute Pith, and covered with Membranes formed only 
^ by its hardening Juices, Fig. 2, k. 

If wc begin at the infertion of the Leaf, cutting the Flowerftalk half 
thro', and gently fcparating its feveral fubftances, we (hall firft take up a 
tough and firm Skin : this is the outer part of the prefent Stalk, and it was 
the fecond or inner Rind in that below. It was there purple ; it is here 
greeniOi : but it has ftill fomeching of the original hue. Jf we draw a 
part of this off carefully to the hcad» we fhall take off with it one of the 
three outer Petals. This Petal is a plain and evident continuation of its 
fubftance : as plain as the continuation of the outer Rind into the Leaf 
upon the Stalk. The formation of the Petal from the Rind, is this at the 
point of the Flowerftalk which makes its fummit, and where the Conic 
Clufters form that fmall head, the Receptacle of the Flower, this Rind 
of the Stalk fwells into a kind of knot : juft as the outer Bark did at the 
origination* of the Leaf; and in this Knot or Gland, for fuch it truly is, 
the Veflels of the Rind which form it have many interweavings one with 
another, and fwell out into little lumps. From thefe rife the Veflfcls of the 
Petal. But to underftand this we muft trace the matter yet deeper. 

This fecond Rind of the Stalk, which appears outermoft in the part 
now under examination, is not a fimple Film, but has, as that of the 
Hellebore, and other Plants, a regular and large arrangement of Veffcls. 
Thefe are conneded by two Films, which are mere fimple Membranes. 
In this form the Rind runs up to the head of the Stalk, where it makes a 
peculiar Gland, and is thence continued into a Petal. The Velicls inter- 
weave with one another, without inofculation, and make the body of the 
Gland : this feparates the two Films, which contained them in the com- 
mon courfe of the Rind, to fuch a di'lance that the three parts can be 
feen diftindtly. The Films ftill cover the Gland, as they did the Veflels 
in the Rind, and they are continued upward into the two fides of the 
Petal, Fig. 2, /, g. Thus one part of the Vegetable Syftem ferves to 
explain another; and the courfe of Nature being underflood, is followed 
eafily. 

The body of the Petal is compofed of three fubftances, a vnfcular part 
in the center forming a kind of Flefh, and two Membranes, one on each 
lide. The Rind itfelf is formed of the fame parts, only they are more 
diftindt in the Petal : and the ufe of the Gland is to give the fubftance of 
the Rind a kind of Root, full of nourifhment, by means of which it may 
expand and form thefe Petals. 

Z z In 
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fpungy Subftance,.made from its drying Juices. On this reft the. Rudi- 
ments of Seeds, conftituted of the Pith j which, ia the double fta,te of 
the Plant, make the fmall inner Petals, ^ 

This Plant being confidered as a third Stage in the Vegetable Ordfcrs, 
may ferve, after the inftances of .the firft and fecond in the Colchicum, 
and Aconite, to explain ejitircly the course cf the Juices in Vegetabks, 
and the manner of tbeir growth ; and a juft. confideratio 
after the knowledge of the more fibiple ftrudture of tho( 
I perfuade myfel^ fliew the truth of that fyftem: here 
adopting, and uniting the two formerly received, eftablifl 
Plants upon the iliprce<)f a Circulation of their moft effe 
their Nourifhmerljt'and get^eral O^^conoavy/Jn a great m< 
Evaporation and Abforption by their Leaves, which has 
fet afide the other. 

In all .Plants a watery nourifl^m^nt Is received contjnoa 
and during the night by their Leavers. The part of thig f)rop]:r.fQr;.the in|- 
xreafe of the Plant is fccretcd, and after two or thfee concod;ions, deliver- 
ed 
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^d to that elTcntial part the Flefli of the Root : and after this the fyftem 
of Evaporation fervcs the excellent purpofc of dilcharging that moifturc 
Avhich had been drained off its ufeful parts, and making room for more. 

Thus is a continual fupply of frefli moiflure received ; and from ir, by 
peculiar fccretions, that part is feparated which can increnfe the bulk of the 
Plant : This part is delivered to the Flefli, whofe Veflcls all returning 
upon themfelves, it is carried round, in a circulatory motion. The diflen- 
tion and contradion of the Flefli, and other parts, from the various de- 
grees of heat in the Atmofphere, giving the motion ; and the Valves in 
.the Flefti-Veflels, which open only one way, direding the courfe. From 
the Flefli are fcnt the Conic Clufi:ers of Veflels into all parts of the Plant, 
which alfo give that kind of fccondary Circulation we have named ; and 
from the abundance of Juice in the Flcfli, thus fed by the Roots and 
Leaves, rifes a portion which forms a Stalk. In the moll fimplc kind?, as 
CoLCHicuM, even this intermediate part is wanting; in the Aconite it 
rifes a few inches, and then breaks into a Flower, where the Rudiment of 
new Plants are formed; but in the Anemone, the Flower being raifed 
higher^ there is a fccond growth of Stalk, the part above the Leaf rifmg 
from the arch of the Flefli at that Joint, juft as the lower part did from 
the Root, Thus is a more complex Vegetable Body nourilhcd by two 
circulatory fyftems, as a more fimple one was by one fuch fyflem ; and it 
is cafy to fee from this, that in order to fupport the largeft and moft com- 
plex of all, there can require only fo many mere repetitions of the origi- 
nal circulatory fyftem. 

They erred who fancied a Circulation in all the parts of Plants ; for 
the ufe of the exterior Coats is merely Abforption and Evaporation ; but 
I muft be allowed to fay, fince thefe plain fadls confirm it, that neither 
were they right who thought Abforption and Evaporation gave growth to 
the eflential parts of Vegetables. The Circulatory Syftem lies deep, and 
has not been obferved : the attention of the Curious being fixed on one 
point, drew their followers from the other. It is certain, that without 
that great operation the Evaporation by means of the Leaves and other 
parts open to the air, the Juices of the circulatory fyftem could not be fed ; 
for the fame exhaufted moifture would remain in the Plant : but, on the 
other hand, it is equally certain, that a vegetable body may be kept alive 
without the afliftance of that operation. This is fecn in thofe tuburous 
and bulbous Roots which, for many months, have no Leaf, or other 
part above the ground, yet continue alive and healthy; and are ready, 
upon a change of the ftate of the air and earth, by heat and moifture, to 
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{hoot up of themfelvcs thofe parts in which Evaporation and Abforption^ 
are to be performed ; and thence to grow. 
* There is fomething in this article more than has yet been obferved : it 
\i not alone for a few nnonths in the natural way of growth, that a Root 
will thus remain alive in the ground without any Shoot above the furface. 
What Nature in her proper courfe ordains in thefc inftances, accident, or 
art, may cffccX in a much more furprizing manner. Roots will remain 
alive, and in full vigour, fevcral years, from various accidents, yet without 
fending up any Shoot ; and will afterwards afford Plants not only as per- 
fed:, but much ftronger and finer than they would have done in the com- 
mon courfe of things. This dormant ftatc of Roots demands, and de- 
ferves the attention of all who purfue thefc ftudies. The faft is certain. 

There is now in the collcdlion of that great Patron and Ornament of 
the Botanic Science, the Duke of Argyle, a Root of the Canary 
Campanula,, which is as full of health and vegetative life as a Root can 
be, and yet has made no Shoot for a whole year ; yet there is no caufe to 
doubt that it will hereafter fhoot a perfect Stalk. This is not limitted to 
the Exotick Plants. I have known, by a peculiar accident, a Root of 
PoL^ PODY, on the flump of an old beech, live without any (hooting up a 
Leaf five years, and afterwards, from a change in the condition of the 
place, grow with an uncommon vigour, with large indented, and almoft 
laciniated Leaves. Much more might be faid on tliis head, but the fubjed 
is yet new, and I would excite, and not anticipate the rcfearches of others^ 
on a point which promifes to be replete with wonder. 

C H A P. XXXVIIL 

Of Extraordinary Courses of the Juices of Plants* 

'^T ATURE is never traced more happily than in her irregular produc- 
"*^^ tions ; but it requires to know her ordinary courfe firft : the manner 
of her deviations prove the truth of thofe original laws we have difcovered^ 
and give a new fpecies of evidence, as convincing as it is ftrange. 

The clofe of the laft Chapter gave an inftance of Nature doing lefs- 
than {he is wont in the fame inftances j and in the prefent we fhall view 
her method when (he efFedts much more. The defod: is a fubjedl not yet 
ripe for explanation ; but it is not difficult to fee that it will probably en- 
lighten and confirm the prefent fyftem; the cxceii is frequent, and has* 

been 
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l>cen long known, and often examined. The Luxurinnt Leaves of Kitch- 
en Garden Plants, the Curled Mallow, and the Danifli Mint, and a mul- 
titude of others, afford inftanccs of this cxcefs in one kind, the Double * 
and Proliferous Flowers in another; but the moft Angular of all, are thofc* 
^hich regard the Fruits of Plants, 

The Excefs in point of Curled and Enlarged Leaves, depends entirely 
on the efFc<5t of an abundant moifture in the ground, fvvelling the Blea, 
which makes their middle fubftancc, and which, wherever it extends, 
carry the Membranes with it. As this is the confequence of an extreme 
quantity of nouriO.ment afFeAing that part, an extraordinary additon of 
thofe fubftances to the Soil, whk:h particularly ftrengthen the Flcfli, cnufes 
Doublcnefs in the Flower, by expanding. the Filaments into Petals, and 
often fpliting them to increafe the number ; and thofe Manures which 
ftrengthen the Blea, without fo great increafe, in the fame mrnner caufe 
Proliferation, or the rife of one Flower from the center of another, in the 
ftead of Seeds. 

These fubjedts I have had occafion to examine feparately, in two pecu- 
liar Treatifes, the Philofophy of which, experiments have fince repeatedly 
confirmed. The doctrine of Proliferous Fruits is a new fubjedt : the Courfe 
of the Juices naay be very ftrongly illuftrated by it, and the prefent year 
has afforded a very happy opportunity in the fucceeding inftance. 

CHAR XXXIX. 

Of the Proliferous Pineapple. 

MONG a number of Pineapples raifed two years fince in the 
Ifland of Antigua, there appeared one of an extraordinary fize and 
form'; covered, as well as crowned, by its new oflTspring. This was 
brought into England, preferved in a kind of pickle and prefented to her 
Royal Highnefs the Princefs Dowager of Wales, who is pleafed to honour 
thefe ftudies with her moft gracious protedion and regard. The Root, 
the height of Stem, and common circumftances of growth were the fam 
in this as in other Plants of its kind ; but tlte fruit, was, in the higheft de- 
gree, wonderful in its conftrudlion. 

In the common Pineapple the top of the Fruit is terminated by a 
Crown of Leaves, arifing from a fmall flefhy Bafe; and this is properly a 
young Shoot, which needs only to be feparated, and planted to grow. 

The 
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Tlie furface of the Fruit, from the bafc of this Crown to the Stalk, ir 
every wliere covered with Tubercles, within which are placed the Flowers 
and Seeds of the Plant. Jn this moft fingular fnbjcd: many of the Tuber- 
cles cf the Fruit grew out into (o many litde Crowns, each formed per- 
fectly as the natural Crown at the top of a common Pineapple -, and. all' 
a-s fit for growth. The Tubercles on one fide of the Fruit, for a fmall 
Ipace, retamec lidc 

was covered vs mo- 

ther. There the- 

liiigle Fruit ; md 

lull growth at out 

ten days be for late 

XIII. 

Since we ^e- 

APPLE Fruit not 

be impollible in- 

Flowers niav the 

fame holds ,tn any 

limes greater: 3fc, 

to hint fo mi >je- 

APPLEs : but ner 

nature produc 

I HAVE been permitted to cut the proliferous , Fruit afunder, to affift in 
this refearcb, and by'comparifon of its conftru<5tion with that of the na- 
tural and common Pineapple, I think the courfe. by which thefe new 
Shoots were protruded' may be found/ The firft Step toward this is, to 
know truly the ftrufture of the Pineapple in its ufual ftate ; for in this 
there is fomething very different from the formation of other Plants : That 
we may trace this from the firft ftaige to thc'laft, uftder our own fight, it 
will be proper to feledl a Plant raifed from a Crown of a common Pine- 
apple, Its growth is this. 

The Crown of Leaves being twifted off from a ripe Pineapple, there 
€X)mes out with them that Flefhy Bafe before ^lamed, to which they are 
connedted, and from which they grow. When it has been fometimc plant- 
ed, Fibres arc (hot out from this Fleftiy SubftanCe at the bafe, for feeking 
nourifiiment; and thefe, by degrees, grow to befo many Roots, of the- 
thicknefe of a large Packthread, and of an extreme length. From their 
fides alfo grow numerous branched Fibres. As v/e plant the Crown ia 

Pots^. 
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Pots, thefe Roots, when they have reached the bottom, turn up again, 
fpread themfelves thro* the body of Mould, and run up to the furface. 

These Fibres rife in two, three, or more circles, round about the Flefliy 
Bafe of the Crown j none from its bottom ; that becomes callous, and is 
wholly ufclefs to the growth. 

In this Bafe, and in the Fibres, equally, we may trace, by a careful 
examination, fix of the fcven conftituent parts of Plants. The Pith alone 
is wanting : This is wanting entirely ; and we have here a proof of the 
doiStrine before eftabliftied, tho' it be contrary to the received opinions, 
namely, that the Pith is not an cflentral part of Plants ; fince here is one 
without it. 

The difpofition of the parts in the Pineapple is not exadly as in othec 
Plants, but is peculiarly adapted to the natiy^e of the growth. Whether 
we examine a Fibre of the Root, the ori;jinal bafe of the Crown, or the 
rifing Stalk, which is a continuation, or farther growth of that bafe, we 
fee the fame conftrudion : nay, we may trace it thro' the Fruit itfjlf. 

The beft part for examination is the i^talk. A thin flice of this laid be- 
fore a fufficicnt magnifying power, (liews diftinflly, i. a thin colourlcfs 
outer Bark; 2. a thick green inner Rind; 3. a thin Coat of pure Blea 5 
this is of the colour and afpeA of a fine rich Jelly, a little tinged from 
the inner Rind. The Flefh of the Plant follows but this is very Angular- 
ly difpofed ; it is not connedled into a body, nor does it make a regulai; 
circle in the Stalk. We know the Flefh in all Plants is vafcular ; and in 
this fpecies the Veffels are diftind. They are as thick as a fmall Twine ; 
yellowi(h in colour, and plainly hollow ; and thcfe with a large proportion 
of the Blea, make up the body of the Stalk. The two more delicate parts 
remaining arc to be feen only with' great magnifiers, for they are both mi- 
s nute. Upon the Coats of thofe Vefixls which are neareft the outer fur- 
face of the Stalk, runs the feparated Vafcnlar Series ; and on the inner fur- 
faces of thofe near the center, and thofe only run the Conic Clutters. 
The firft are pale brown, the fecond green ; fo their colour ferves to dif- 
tinguHh them ; the abfolute Flefh Vcflcls btring yellowifh. 

It may appear fingular, that the Blea of the Stalk in this Plant takes 
the place of Pith, for fo it does, mixing itfelf every where between and 
among the Fibres, and occupying even the center. But neither this difpo- 
fition of that part, nor its quality, will furprize us, when by tracing the 
courfe farther, we find this Blea is deftined to make the Pulp of the Fruit* 
If we fplit the new-planted Crown of a Pineapple foon after it has 
begun togrow> we fliall find the Flefhy Lump within, beginning to lengthen 
Vol. I. A a into 



Digitized by 



Google 



178 VEGBTABLB STRUCTOHl;. 

thcD ititp a Stalk 5 and vcty. foon tho Rudiment of another Fruit is fccn 
upon its tpp. and on the bead of this, its own fmall Crown. Thus is the 
propagation of this Plant a moft clear inftancc of what has been before af- 
ftrted, that all Vegetable increafe, however the term Generation may have 
been applied to it in fome inftances, is nothing more than a continued 
growth. 

If we next fplit down a half-grovsrn Pineapple with its Stalk, we fte 
Its conftrudkion yet more diftinftly; and may trace, with eafe, the origi- 
nation of the Fruit. A Pineapple in this ftate fplit thro* the center with 
hs Stalk, is rcprcfented Plate XIV. Fig. 2. The two Rinds, a 6, make 
the furface of the Stalk ; within thefe runs up a pure Coat of Blea, c ; 
and in th? midft are (een the Fle(h Veflcb> J J, intermixed with more of 
the Blea* 

In this fedion we fee clearly, that the Pineapple is not fo properly a 
Fruit fixed upon a Stalk, as a Stalk fwcUing into a Fruit. To find how 
this is done, our attention muft be diredlcd to the part e e, Fig. 2, where 
the Stalk ends and the Fruit begins. Here we fee plainly enough the con- 
tinuations of the fevcral parts. The outer Rind thickens, and gives origin 
to thofe fmall Films, or imperfedt Leaves f f f j\ which rife under the 
Tubercles ; the inner Rind, b b^ forms the Coat of the Tubercles, under 
which the Blea, c c^ fwells and expands into the body of the Fruit. A 
great quantity of it is fcnt up to this part, where it fwells and ftretches out 
the Stalk into a kind of oval form, and ripening, becomes the delicate 
Pulp of the Fruit, g g. AH this while the Flefh Veffels, ^ d, with their 
concomitant lefl'er vafcular fyftems run up ftrait thro* the center of the Fruity 
not feparating to any greater diftance, but forming the fame kind of loofc 
column they did in the Stalk itfclf. The extenfion of the Blea is marked 
with the Letters^ p", in Fig. 2, and the plain courfe of the Veflels running 
up its center, at ^6 ib, there is no diflFerence between the Flefh Veflfcls of 
the Fruit and thofe of the Stalk, except that in the Fruit they arc fmaller 
and more numerous, having divided at the part e e, arid fent oflf a few very 
delicate portions fideways and obliquely upwards, / V, which are to give 
origin to the Filaments within the Flowers lodged in the Tubercles, i Ik. 

This is the ftrufture of the Fruit of the Pineapple, whofe fmall 
Flowers are formed within thofe Tubercles, of all the parts, as in other 
Plants. But in the mean time that efifential fubftance the Fle(h of the 
Plant, which has continued its ftrait and upright courfe thro^ the Fruir, 
when it has reached the fummit forms a new folid Bubftance, the Part /^ 
which is the Rudiment of a new Plant, and from which rifes the Crowa 
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of Leaves. This terminates the growth; znd this being re«?y to take 
Root, and grow again. Nature^ in a. manner, trifles with the Flowers, 
and is little Tolicitous about Seeds. 

The little mafs of Flefh is formed where the Flefh-VefTels ter- 
minate at the liead of the Fruit, isi the mofl eiTcntial part of the Plant, 
the Seat of Life of the fucceeding Offspring, and the point from which 
all is to grow. We are intereftcd therefore to underftand this diftindt* 
ly. It is thus formed. When the Flc(h-Veflels have arrived at this, 
their extrcam growth, they prepare to return upon themfelves: At the 
point e, the ba^ of the Fruit, each divided into fcveral fmaller; but at the 
fummit, /, they again divide into alnK>ft innumerable and extremely minuttj 
threads. The Coats of thefe, which are very tender, fuffcr a part of t} cif 
Juice to ouze out : this part is white, like Cream, and it foon thicken?. 
The fine Flelh-Veffcls having returned in arches at the fummit of the part 
/, marked m, return in an elliptick form, as in the globules of Farina of 
other Plants, to the bafe of that part, n, and there, while fome run down, 
the greater part inofculate with one another. The Juice they have cx- 
travafatcd, forms a thick flefliy matter between them, and a great deal 
of the fame white Juice being extravafated at the part c, where the Fleih- 
Veflels begin to divide thus minutely, this fpreads itfelf round the Flefhy 
Lump already formed, making it a thick white Coat : and thus the bafe 
of the Pineapple Crown is finiflied. The growth of Leaves is natural 
when nourifhment is continued; for this bafe being compofed of the 
Flefh of the Plant, can produce all the other Parts j and the two Rinds, 
which its extrava&ted Juices form, make thofe Leaves. 

This is the ftrudture of the Pineapple in its natural ftate ; and from 
what we have fecn of the Vegetable Nature it is plain this Crown, when 
committed to the ground, muft grow. This Flefliy Lump has the fame 
ConftrudUon with a Globule of Farina, only it is more largely formred. 
The elliptick Rings are larger by nwny degrees, and there are vaft num- 
bers of them. The white Juice which thickens between the Flefti*Vcf- 
fels, and round them, is the rich Blea of a new Plant j and the two Coats 
are given it by the hardening of its own Juices in the Air ; as they are 
given to all other Plants. Therefore this Flefhy Lump i^ the natural ori- 
ginal of a new Plant, which has fliot its crown of Leaves white it remains 
upon the parent Stalk, as the original elliptick Ring of the Farina in other 
Plants does its Seed- Leaves ; and iike tj)at, when commftted properly to 
ibe earthy it is ready to grow. 

A a 2 This 
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This conftrudtion of the common Pineapple will be fccn diftin<aiy 
in the fedlion Fig. z ^ 

fingular Plant here d > 

wonderful, may be 

Wherever the 1 » 

a Flcftiy Lump, as t 

travafattd Juices of i i 

this by the air, as ii 
In the natural an 
of Flefh-Veffcis run 
minute Branches frc 
for forming the Fih 
or any other fivouri 
Vigour that thefc fn 1 

are like thofe of th 

face, not in their c e 

way as thofe of the middle Column : that is, there will be formed at the 
extremity of each Clufter, fuch a fleQiy mafs as that at the Letter /, in 
Fig. 2; and from this. Leaves- will grow. It wiil terminate the Flefll-Vef- 
fels of the old Plant in their natural way: that is, it will give the origi- 
nation of a new one ; which will obtain its Crown of Leaves while it re- 
mains upon the parent Stock -, and when removed from it, will be ready 
to grow. The Terminations of thefe Clufters of enlarged Branches from 
the Column of Flcfli Vcflels, muft be at the Tubercles of the Fruit; be- 
caufe thofe Branches are direded only thither ; confequently, it is within 
a Tubercle only each of thefe flefby terminations muft be formed. 

We thus fee from Reafon, the neceflity of what appeared fo ftrangc 
in this great Fruit : for if any caufe could enlarge thofe Branches of the 
Flefti- Vcflels which go to the Tubercles, in the natural ftate of the Plant, 
they muft, inftcad of Filaments in a Power, form new originations of 
Plants in thofe Tubercles : thefe muft have their lirft growth on the Plant; 
that firft growth is a Crown of Leaves, and confequently, each Tu- 
bercle to which fuch a quantity of enlarged Branches went, muft, inftead 
of containing an inconfiderable Flower, burft into a full Crown. 

The fedlion of the Proliferous Fruit at Plate XIV. Fig, i, which is ex- 
actly done from Nature, is a plain illuftration of this fyftem : and very 
happily a part of the Tobercles of this curious Specimen, having retained 
their original and natural condition, we fee this s^ltfcration moft diftindtly. 

' In 
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In the fplit Stalk, at Letter a^ we fee the Flefli-VefTels, large and few 
in number, purfuing their pWn courfe up the Stalk : at the bafe of the 
Fruit, b^ they divide; and in the Column, r, which runs up the middle of 
the Fruit, they are fmaller, and more numerous. 

Luxuriant Nouriftiment having been afforded them, at the point d^ 
this Column fplits ; and inftead of one Crown, the natural termination of 
a Pineapple Fruit, there are formed two of thofe flcfliy bafcs, ef^ and 
thefe fending cut Leaves, as ufual, there are two Crowns formed in the 
place of one. 

O.^ one fide this middyie Column of Flefh-Veflels has fent out a num- 
Ijer of Clufters of fmall firanches, as is ufual, and thefe keep their natural 
courfe and proper fize ; and run to the Tubercles for which they are def- 
tined, in a right form for conftituting Filaments in the intended Flowers 
of the Plant : thefe Tubercles therefore keep their natural form ; and 
even, on the other fide, there are two or three Clufters, h h^ which hold 
the fame unaltered condition, and therefore terminate at natural Tubercles : 
but for the moft part on this fide the figure; and thro* the greater part of 
the body of the Fruit, we fee thofe Clufters of Branches from the central 
column of Flefli-Veflfels, which (hould have held the minute condition of 
thofe at^ g^ and b by in Fig. i -, and of all thofe, / /, in Fig. 2. enlarged to 
a degree in which they are no longer Clufters of Ramifications, but fo ma- 
ny Columns of full Veflfels, as at / / / / /, Fig. 1. like in dimenfions, and 
in form, to the natural central Column in the Fruit. As they are like thofe 
in their nature^ they mufl terminate as they do; not in Filaments, but 
in proper Crowns. This is the termination we fee they have 2X k k k^ 
and thus the Pineapple becomes Proliferous. 



C H A P. XL. 

Of the external Form and Parts of Plants. 

TJAVING now gone thro' the confideration of the inner ftru<5lure 
•^^ of Vegetable Bodies, the courfe of their Juices, and their manner of 
growth, we may rationally proceed to take a general and particular view 
of the feveral parts which are formed and fed by thofe Veflfels, and that 
courfe of Juice. According to thefe the whole Vegetable Kingdom is ar- 
ranged, firfl into feven great families ; and afterwards into the lefller dif- 
tributions of Claflcs, Orders, Genera, and Species. As the knowledge of 
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the inner conilruftion of Plants was ncceilary to the eflibikhing 3 true no- 
tion of the origination and ufcs of their external parts ; in the &nf>e man- 
ner, a juft fcnfe of the differences of thofc parte thcmfelvcs, is needful to 
the underftanding the charafters of tbofe primtiy di?ifion^ into Fanwiies, 
which are natural, and to which all others are fobordbate, we (hall there- 
fore firft enter into a detail of thofe external parts, and from thence pro- 
ceed to the Characters of thcfe feven arrangements. 

The general and obvious parts of Plants are four: the Root, the Stalk, 
the Leaves, the Flower ; but there arc others very important in their na- 
ture and office, tho' they were lefs regarded in tl^ earlier times of Botany, 
thefe the great Swede firft brought to the World's eye; and upon thefe he 
has founded often his Specifick, and fometimes bis Generical Diftindlions. 
Many of them had not been obfcrved till he difcovered thepi ; and others, 
tho' they Could not but be obviotis, were {o perfedly flighted in the ac- 
counts of Plants, that they wanted even name^. Thefe we (hall enume- 
rate, and diftinguifti here, under the coofideration of the Parts of Plants : 
their utility in Syftems will be (hewn hereafter. 

In confidering the Parts of Plants, Reafon dire(ft5 us firft to the Root ; 
becaufe it is the part firft formed from the Seed, and is the fource of all 
the reft. 

The RoDt of a Plant is a Cafe or Shell of the Fleftiy SubftanCe, lined 
with a Pith, and covered with a BJea, and two Rhnds 5 nhd is naturally 
buried under the ground. Immediately wiitfam tbk Shell of FWh run 
tiie Conic Clufters of Vcffcl?, which conAhute tbe Ribs of the fuccceding 
Leaves ; and clofe upon its forface creep the Vafcular Series, fecreting 
that waxy matter which coats the Embryo in the Farma of the Flower. 
This is a Root whatever be its form ; whether long or fhort, tuberous 
or fibrous, perpendicular or horizontal : but Bulbs do not come under 
this denomination ; they are of various kinds, and different nature j the 
coated Bulbs are Buds, the folid are Placentae; there is always a Root 
bjfide. 

The office of the Root is to produce all the other parts of the Plant, 
by extcnfions of that Flcihy Shell, which is its eflential part. This forms 
by Proccfles from its furface Fibres downwards, and Stalks upward. It 
firft nourilhes the Seminal or Radical Leaves, bv food drawn in at its 
Fibres ; and is afterwards itfelf in part nourifhea by thofe Leaves it had 
produced j and fed fo, that it is able to raifc the Stalk for Flowering, and 
producing o£ new Embryo Plamt. 

Tafc 
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The Radical Leaves of Plants arc thofe which rife immediately 
from the Root» with their own Footftalks; which have no connedion 
with the Flowering Stalk of the Plant, but precede it in order of time ; 
ferve for its firft growth, fupport and nourifluncnt, tilt it has Leaves of its 
own ; and then decay, and pcri(h utterly. 

These Leaves are always compofed of three fubftances^ a Rind, a Blea, 
and Clutters of Vcflcls. Sometimes tbey have alfo an outer Bark over the 
Rind, but not always. The Rind of their Footftalk is a continuation of 
the inner Rind of the Root, which expanding over the Leaves thcmfelves, 
becomes a common Membrane: when they have an outer Rind, that alio 
is produced fimply by a continuation from the outer Bark of the Rcot. 
The Blea of thefe Leaves is alfo fimply continued from the Blea of the 
Root : and the Veffels rife from thofe of the Conic Clutters of the Root; thc*^' 
not by plain continuation, but by a peculiar kind of vafcular Baf^r. 

The office of thefe Leaves is to evaporate during the day a great port 
of that Moitture which the Roots draw from the ground, after its nou- 
riihing Juices have been fcparated by the fevcral Glands j and in the coor 
of evening, and during night, to receive from the air a quantity of moif- 
turc replete with the like nourifhment for the Plant, which is to be fc- 
creted in the fame manner. They ferve alfo to keep up a perfect commu- 
nication between the Root and rifmg Stalk ; for the Veffels which form 
their Ribs, arc fent from the Conic Clutters of the Root, which commu- 
nicate with the Flefliy Shell from whence the new Stalk rifes 5 and they 
return again into- it. This is a faft which has not been enough known. 
No Veilel of the Leaf terminates^ in the Leaf; they all run back into the 
Footftalki and purfue their courfe to its Bafe, returning there upon thcm- 
felves again. This forms what we have called a fecondary fyttem of Cir- 
culatbn, dependant on that primary one in the Flefh. 

Seed Leaves agree with Radical Leaves in this Stru(5ture : it has been 
fhewn in the courfe of the Vcflcls of the Seed Leaves of the Radi(h, and 
may be fecn diftindly in the Radical Leaves of the generality of Plants. 
In thofe of the Bloopy Dock, this return, and the inofculaiions of the 
Veflcls, are very evident, becaufe the Ribs are thick, and highly coloured : 
but of all Plants the Colocasia ihews it moft diftinftly. In the Radi- 
cal Leaves of that Plant, the main middle Rib, and the feveral fide Branches,, 
terminate in a large purple line, which runs round the whole circumfe- 
rence of the Leaf I and in the middle fpace between each pair of fide 
RibSf runs a delicate returning Veflel : this takes its origin from the Cordt 
which furrounds the Leaf, and empties itfelf by innumerable Branches^ 
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Into the fiile and middle Ribs again. Thc'Circulatiftn of Blood, and Inof- 
dilation of the Veflels in animal bodies, before a Microfcope, are not 
more palpable, or diftin<5l, than thofe of the Veflels of this Leaf to the 
naked eye. If any doubts the fyftem here eftablifhcd, let him read in 
that Plant its confirmation. We are not to fuppofe that the Juice from 
thefe returning Veflels is thrown into the fame Veflels which contain the 
afcending part j that would create confufion. Each fide Rib is compofed 
of Veflels J fome of which carry up the Juice to that Cord furrounding 
the Leaf, and. others receive it returning from thofe inofculations. Na- 
ture fcarce affords an objedt more beautiful. 

The Stalk of a Plant is a tubular portion of the Flefli of the 
Roo\ lined with its own Pith and Conic Clufters, and coated with its 
Vafcular Series, Blea, and two Rinds. It raifes the Flower into the free 
air, and gives the fucceeding Seeds to its power. to fcatter. 

This is a kind of Root above ground, nouriftied, indeed, from the 
Root below, but like that producing all the external parts of a Vegetable 
Body. It has Leaves, whofe origin, ftrudture, and office, are the fame 
with thofe from the Root ; and it terminates in a Flower ; its feveral parts 
dividing, and, when feparated from one another, forming the organs of 
the Flower, the embryo Plant in the Farina, and the defending Seed. 

The Stalk gives place and origin alfo to feveral of thofe parts, to which 
the new Botany has adapted names, and which it has received into the 
number of fpecifick Diftindlions. The moft: confiderable are thofe Spines 
which arm the furface of many Shrubs and Plants. Thefe are of two 
kindst and have diflindt names according to the conftituent part of the 
Plant from whence they take their origin. When the Spine arifes from 
the Wood, it is called Spina ; when from the Bark, Aculeus. We may 
in our language keep up the diftinftion, calling that which is fixed to the 
wood a Thorn, and that which rifcs from the Bark, a Prickle. 

The Hairs of Plants are next to be confidered as appendages of the 
Stalk ; tho' common alfo to the Leaves, in many Plants: thefe when they 
are permanent, afford marks of diftindtion. Their office is to difchargc 
abundant moifture, when the nouriffiing Juice has been fecretcd from it. 

From the Stalk alfo rife in many Plants a peculiar kind of thin fub- 
ftances furrounding the bafes of the Footftalks of the Leaves. We fee 
thefe in the Rofe bu(b, and in Peafe: They are different and diftindb 
from Leaves, tho* in fome few inffances they fupply the place of them ; 
as in the Aph aca, or Yellow Vbtch. The Term for thefe is Stipule; 
we may <:aU them Films. 
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From the upper part of the Stalk, in feme Plants, there rife alfo a^ 
kind of thin fubltances of the nature of the former, but accompanying the 
Flowers, as thofe attend the Leaves : the Latin term for thefe is Br ACTE-ffi j 
we may call them Floral Leaves or Scales. 

Tendrills are another appendage of the Stalks of certain Plants. Thefe 
are fine flender twifted Filaments, which tye the Plant, as it were, to 
fome adjoining fubftance. They generally are found upon thofe Plants 
which have Stems too weak to fupport themfclves, and yet too firm for 
twifti4ig round Trees, or other bodies. 

Finaixy, among the adjundls of the Stalk are to be named thofe 
Glands which, in fome Plants, are large and cbvious. Thefe are of 
various form, but they have only one office, which is to feparate and dif- 
charge the redundance of that nourifliment which has been fcnt to the part 
where they arc placed. Thefe grow fcmctimes on the main Stalk of the 
Plant, fometimes on the Footftalk of the Leaf, and in feme Plants on the 
Leaves themfelves. 

If to thefe parts we add the Buds of Trees, and of Perennial Plants, 
we have all that the new Botany has adopted as diftindlive parts, on this 
foundation. Thefe Buds are fo many fmall Proctfles of the Flefli of the 
Plant ; formed, as has been {hewn in the afcendant Shoot of the Helle- 
bore Root, and in the Buds of the Anemone ; covered with Films and 
Scales, or with imperfedt Rudiments of Leaves, and ready, when the fea- 
fon calls, to grow out into entire Plants. 

The Flowers of Plants, are the termination of their growth, and 
the feats of a new progeny. They are ufually diftinguiflied by a gaudy 
colour ; but not always. There are four confpicuous parts of which they 
confift when perfect, but one or other of thefe is often wanting. The four 
natural and confpicuous parts are, a Cup, the Leaves of the Flower, which 
we call Petals, the Filaments, with their Antherae or Buttons, and the 
Rudiments of the Seeds, naked or under cover of a Fruit or Seed-VefTcL 
Befide thefe three are two other parts of a Flower lefs regarded ; thefe 
are I. a fmall head crowning the Stalk, and giving rife to the Petals or 
the Filaments, and called the Receptacle ; 2. a thick Ring furrounding 
the bafe of this Receptacle, or placed near it, fometimes rifing into pecu* 
liar bodies called Nedlaria. 

These are all the parts which we find in the mod perfedl Flowers j 
but in many kinds fome of them are wanting : only the Filaments or An- 
theras arc found in all. Thefe are eflential to the Flower, becaufe they 
contain thofe Rudiments of new Plants for the defence and fupport of which 
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the reft were formed; therefore no purpofc would be anfwered without 
them. In fevcral Flowers the Cup is wanting, and in many the Petals ; 
in fome the Receptacle is not diftinguifhable ; and the Nedtaria are ob- 
vious butin a very few : the Antherae or Buttons, naturally crowning thcfe 
Filaments, are found in all ; and the Rudiments of Seeds ufually in the 
fame Flower, tho' fometimes removed to another part of the fame Plant ; 
and in fome fpecies to another individual. 

The Origination of thefc feveral parts has been dlftinftly (hewn in the 
Plants ialready defcribed, and it is the fame in all. The Cup is the termi- 
nation of the outer Bark ; and confequently thofe Plants which have no 
outer Bark to the Stalk, can have no Cup to the Flower : The Petals are 
ufually difpofed in two feries, and are diftin<ft in their nature; tho' this 
has not been enough obferved. It has been (hewn here in the Hellebore j 
and it is univerfal in the Vegetable Nature^ tho' not in all Plants fo obvi- 
ous. 'Of thefe two feries of Petals, the outer are formed by the termina- 
tion of the inner Rind of the Plant j the inner of the extremity of the 
Blca. Where thefe parts are wanting in a Flower, it is not that the inner 
Rind and Blea are wanting in the Stalk, for there is no Flowering Stalk 
without them. But they decay in thofe Plants, where their growth ceafes, 
and do not expand into thefc parts of the Flower. 

The Ring which furroundsthe Receptacle, and which in the Hellebore 
and Aconite rifcs into peculiar Ne6laria, is the termination of the VaJcular 
Series of the Stalk ; and the Receptacle itfclf is formed of the extremities 
of the white Veflels of the Conic Clufters : between thefe rife the origi- 
nations of the Filaments ; thefe b;iing the extreme terminations of the Flc(h 
of the Plant: and the Fith forms the Rudiments of Seeds. 

These arc the Parts of Flowers, and thefc their feveral Originations. 
Their office we have (hewn diftindtly, in treating of the firft growth of 
Herbs: and thus a detail of the external parts, their origin, and office, has 
given a Recapitulation of the Syftem of Vegetable Nature. This diftindt 
account of them will alfo have a farther ufe: it leads us to the firft great 
arrangement of Plants into feven Families ; and as the diftindlions of thefr, 
one from another, are founded on the difpofition, peculiarities, or defici- 
encies of thofe Parts, we fliall hence underftand their feparate Chara<3ers* 
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CHAP XLL 

Of the Seven Vegetable Families. 

'TpHE knowledge of particular Plants can no way be fo perfedly ob- 
-^ . tained as by tracing the very origin of their diftindtions in their ftruc- 
turc: he mart firft know what Vegetables are, as Vegetables, who would 
underftand the particular fubjefts diftiniftly. Claflical diftjibutions, efta- 
blifhed without this foundation, have been therefore vague ; and have in- 
fultcd Nature : uniting what (lie had feparated by large divifions, and fe- 
parating what flie had intimately joined. Hence, perhaps, it is, that 
among fo many good and ufcful methods as have been eftablifhed, there 
is not one natural. Hence Toifrnefort feparated the Annual and Pc* 
renn'al Adonis ; and hence Linnaeus joined in one Clafs the Violet and 
Marygold, forced to it by his artificial Charaders, tho' fcnfiblc it was re- 
pugnant utterly to Nature. 

Perhaps upon the foundation of a true Anatomy of Plants, a natural 
method may be cftablifhed : for it is certain the forms of all the external 
parts depend on the difpofition of the internal ; and all their differences 
are founded there. On the different inner ftru<5lure of the Vege able Body 
under certain courfes of its Veflels, evidently depend the diiSFcrences which 
charadlerizc the fcven firft Families ; to the diftinftions of which all Claf- 
fes are fubordinate ; and as thefe original diftindions are truly natural, we 
may begin there fafely. 

The fcven Families are thcfc. i. The Mushrooms. 2. The Algje, 
or Foleacious Sea and Land Plants. 3. The Mosses. 4. The Fekns* 
5. The Grasses. 6. The Palms. 7. The common Race of Plants. 
Their diftindions one from another are thefe. 

1. The Mushrooms are fleshy; and are deftitute of Leaves and vi« 
fiblc Flowers. 

2. The Alga are nacrely Foliaceous, the entire Plant confifting of 
a leafy matter^ without other vifible parts. 

3. The Mosses have Prooefles of the inner Rind for Leaves. 

4* The Ferns confift of a fingle Leaf raifed on a Stalk ; and bear 
their Flowers upon its Back. 

5. The Grasses have jomted Stalks and undivided Leaves^ and Hulks 
to hold the Seeds. 
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6. The Palms have a fimplc Trunk, with Leaves only on the Top, 
and have the Flowers and Fruit in divided Ears. 

7. The common Race of Plants are fuch as thofe we have defcribed 
in the preceding Chapters, which have their Roots, Leaves, Stalk?, Flower?, 
and Fruits diftindt and obvious ; and have not the Characters of any of the 
fix other Families. Thcfe Plants of the common kind have been the fub- 
jecfts of the preceding part of this work ; it remains that we here enter up- 
on th;e Chara<fters and diftinftions of the other fix : and as the order 
whfrein thcfe are placed tends to lead us from the moft fimple of all gra- 
dually to the more complex, it will be mod proper to fcledt from that 
fimplefi: Clafs the Mushrooms, the kind which is moft fimple of all, 
the Truffle. The Conftrudtion of this Plant has not yet been well 
underfi:ood : and the Reader will, perhaps, be furprized to hear, that, plain 
and ' rude as it appears, it has all the efltntial parts of the moft perfect 
Plants* This will appear upon ajuft enquiry; and no inftancc can more 
ftrongly prove the general law wherewith we opened the way to thefe 
enquiries, that there is a certain ftru(fture, peculiar to Vegetables, which 
conftitutes them what they are, and gives them a right to the place they 
hold among the ranks of Beings; and that this is found in all Vegetables^ 
thofe which are called the moft imperfeft not excepted. 

CHAP- XLIL 
Of the T R U F F L E. 

^IpHE Truffle, having nolpecious parts, no Leaves, no FFowers, has 
•* been of old fuppofed to want alfo Seeds ; and, with the Worms of 
putrefying fubftances, was long attributed to the equivocal Generation. 
Yet very early there were fome thought otherwife ; and later observations 
have gone farther toward afcertaining its Hiftory. 

The Truffle has evident Seeds; but they are contained within it^ 
fubftance, under the Rind, and in the abfolute Flefh. This is not Angu- 
lar to the Truffle ; it baa always been, referred to the Mufhroom CUfs, and 
many, perhaps all the genuine MufhiQoms, have the Seeds covered^ They 
arc minute, and they require defence : thty have, indeed, more occafioa 
for it than merely from their fmallneis- The young. Plant is, in a manner, 
Iwmed within them, by that time they have their bigncfs: and it v\^ould 
perifli if not well defended till their flight furface were tolerably hardiened. 
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It is for this reafon Nature has given the protection of a defence to them 
all. lodging them within the body of the Plant, or covering them with 
Membranes. In the common Mufhrooms, whofc Seeds have been faid 
to lie naked on the Gills, fomc have them placed in cluftcrs, others fing- 
ly : in the former kind I have always found them covered with a Mem- 
brane i and the latter, tho' it be lels diftindt, I think they have it. In the 
Boleti there is a fpungy Membrane, which lines every Tube, and within 
this the Seeds are generated, breaking thro' it only as they fwelL This is 
ftrange, becaufe in both thefc inftanccs the Male Flowers ftand naked at a 
dillance on the verge of the Tube, or the very edge of the Gill : but the 
delicate Farina of thefc eafily pierces the natural openings in thofe Mem- 
branes, and then the Seeds fwelling burft them. In the Hydnum they arc 
covered with a kind of Tube, which is only a more delicate Membrane. 
In the Phallus, which approaches more to the Truffle, they arc buried in 
a tough fubftance> which covers the head, and are only ken when it melts 
in decay, and becomes a liquor. In the Clathrus, ftill nearer the Truffle, 
they are lodged in the very central fubftance which fills the cavity of that 
Net in the original ftatc. In the Elvela they lie under a very evident Mem- 
brane on the furface, which originally forms the upper Coat of the Plants 
and which being pierced by their innumerable heads when they ripen^ 
dries away, and lets them out in duft. In the Peziza they are abfolute 
Fruits, in which the Seeds lie covered perfedlly. In the Clavaria the Seeds 
are farmed under the upper Coat, as in the Elvela. And in the Lycoper- 
don, to which the lateft fyftems join the Tuber, the Seed.^ arc contained in 
the abfolute fubftance of the Plant, which is originally enclofed within three 
firm Rinds, and is itfelf of a tough confiftence : but as the Seeds ripen, 
this intermediate matter dries away into thin Films and Fibres; and leaves 
them in a fine powder, free to the air. 

These are the eftablifhed Genera of the Mufhroom kind ; for they err 
greatly who refer the Plants which make mouldinefs to the fame name. In 
all thefc the Seeds are covered in the Plant ; in the Phallus and Lycoperdon, 
they are abfolutely contained in a F'lefliy Subftance, 

It is thus Nature has lodged them in the Truffle, which is the moit 
flelTiy of all the Mufhrooms, and its conftruftion is this. 

We fee a round, or nearly round ball, whofc furfacc is compofed of a 
kind of points, each compofed of four pates, and divided by four ridges 
raifed above the Skin, and placed like rays of a Star: i, 2. It is evident 
to fight, iiT the frdb-cut Truffle^ that this Bark is diftindt from the 
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Fle(h of the Plant ; but it is difficult to feparate it, without beat and long 
maceration. 

If fomc Truffles be cut into dices, and ftcwed in river water, there 
fifes to the fiirface a peculiar matter^ which, as it cools, fornr^s a tough 
S'iin like Velluiri. This was originally a Juice lodged between ihe outer 
aiul fecond Rind, and it held them faft together. When the boiled Truf- 
fle is diverted of this, let it be macerated eighteen or twenty days in 
water, and the parts will feparate. We then take oflf a brown outer Kind, 
which is rough, unequal in its texture, and very thin. This docs not 
form, but merely covers the Tubercles on the furface. 3, 4. 

UxDER this we find a yellowifh Coat, confiderably thicker, 7, 8 ; but 
neither does thi> form the Tubercles: it, like the other, only covers them. 
The Ridges are plain in this, 9, 10 ; and the true form of the Tubercle is 
better fecn here than in the other : at the Head is a little opening ; and 
there is the fame in the outer Rind, on the Head of each Tubercle, only 
its naturally uneven furface rt ndcrs it more difficult to l:>e diftinguilhed. 

Between the brown and yellow Rind lies the tough, gluey matter 
which formed the Skin feparated in boiling, and which, till feparated, held 
them fo faft together. 

The body of the Truffle being thus cleared from its two Rinds, is 
of the fame form that it was while they were upon it ; it now appears a 
mafs of whitifli Jelly, rifing into fo many angulated Tubercle, 1 1 : and, 
when cut afunder, there is the appearance of another Coat ; but this is a 
deception. There feeips a Coat of a very confiderable fubftance riling 
into thefe Tubercles, and of fome fraall thicknefs, even in the fpaccs be- 
tween them, covering a brown flefliy matter, i 2. 

This is no more than an appearance. The whole white fubftance is the 
pure Pulp or Flefli of the Truffle ; and it is this which abfolutely fofms 
the Tubercles. In thefe, and for fome fmall thicknefs between them, and 
below them, it runs in the fame pure form ; and is diftinguiftied by its 
white colour : all within this is brown. This difference of colour, great 
as it appears, is owing to innumerable Seeds. The colour of thefe is a 
dufky brown; and they lie fo clofe, that they give the fame hue to the 
whole inner part, when the naked eye only fees it. 

In a thin piece laid before the Microfcope, Fig. 13, we fee the fuperfi« 
cial part is white, becaufe it is pure, unmixed with Seeds, and of a clofer 
texture ; and within it is of the fame matter, white as that, but more 
fpungy, and intermingled with thefe innumerable Seeds. It is the iame 
difference that we fee between the folid Pulp at the bottom of the Puff-* 

ball 



Digitized by 



Google 



VEGETABLE STRUCTURE. 191 

ball Lycoperdon, and that loofer part of it above, which is intermixed with 
Seeds. The difference is the place, very little more. 

This white fubftance of the Truffle is fpungy, and very like the 
fpungy ends of the Hellebore Fibres ; it would take nourifliment at every 
Pore ; but that would be too much ; therefore Nature has given it this 
double Bark, lined between with a fubftance impenetrable to water, and 
indiffoluble in it, as appeat^ by its floating fcparate and entire in boiling ; 
and has left only a certain proportion of its furface open at the Head of 
every Tubercle. There, and there only, the white Flefti or Blea of the 
Truffle is naked, and there only it draws nouriftiment. 

We fee thus what are the Coats, and what is the Flefti or Subftancc 
of the Truffle, how they are connected, and how they are difpofed. 
There remain the Seeds to be confidered, and their Receptacles. For they 
erred who, having feen Seeds in the Truffle, thought they were laid 
loofc in this Flefhy Subftance. 

The body of the Truffle, within the circle of pure Flefti, is com- 
pofed of one great Veffel, abfolutely continuous, but folded, and, as it 
were, divided into a multitude of oblong and irregular parts. There arc 
fifty, fixty, or more of thefe in one Truffle ; they lie clofe in the center, 
and they run out toward the furface in all parts, Fig. 14 : they terminate 
in obtufe ends, at a fmall diftance within the furface ; the white and pure 
FleQi always covering them. Thefe parts of the great Seed-Vefl'el are all 
full of Seeds ; and the Membranes are fo ftrong, that they keep them fe- 
curely in their places. It is therefore the pure Fh fh is always white, and 
has none of them among it ; it is, indeed, impoflibk it ftiould in the per- 
fe<ft ftate of the Plant, for the Membranes abfolutely envelop them. 

By long and careful maceration we may diffolve this Pulp or Flefti en- 
tirely off, and leave the Veffel naked. This might lead us to call it a Coat; 
but that it is continued to the center : it not only covers, but feparates the 
Lobes of the great Seed-Vcffel ; and it is this which makes the marbling 
of the Truffle. All we fee brown is this prodigious and varioufly con- 
voluted Seed- Veffel. The white Lines that run among it are fo many 
portions of the Fleftiy Subrtance, continued from the outer circle of it, 
and running whcrcfoever the convolutions of the Seed-Veffcl give it way? 
This is therefore not a Coat, but a peculiar matter, ferving, as the Root; 
for it gives all the nourilhnient. Long boiling burfts the Velflcl, and fwel- 
ling the lines of pulp between it^ lets loofe the Seeds among that matter^ 
Fig. 15. 
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We have fcen the Veflel cleared of all the matter, and we arc now to 
examine its ftrudture. This is very fimple ; it is compofed of two Mem- 
branes ; both pellucid J but the outer one the thickeft. Fig. 16. ThQ 
inner Membrane rifes into little Blebs, like round Bladders, at fmall dif. 
tances from, one another, and thefc are properly the Seed-VtfTels of the 
Truffle. Fig. 17. Four Seeds are lodged in each, 18 : when we fee a 
fmaller number, it is owing to the Knife cutting the Veflel in two. 

Each Seed is realy a Truffle, We fee them at firfl fmall, round, 
and fmooth, and they appear no more than P<irticles of the outer Mem- 
brane of the great Veflel, raifed and loofened within the Bleb made by the 
rifing of the inner Skin, Fig. 19 : as the Truffle grows toward ripenefs 
they enlarge, grow duflcy, and rough, 20 ; and in the end, while they aro 
yet in the body of the Truffle, they acquire even their brown outer 
Coat ; and they are Truffles ; wanting only growth. 

Thus we fee the courfe of Nature in the formation of the Truffle^. 
The outer Membrane of the great VeflTel is the eflential part, analogous to 
the Flefliy Subftance in larger Plants. This has its three Coats, the two- 
Rinds, and the Flefh anfwcring the Blca ; and this inner Membrane in the 
place of Pith, from which, ii^deed, there run Fibrils, making a true tho* 
very light Pith in the Lobes and between the Seeds. 

In all Vegetables the eflential part, or fubftancc, fends off at its extre- 
mity Particles, which being lodged in the Seed> are capable of growth into 
new Plants. In this plain Vegetable, the Truffle, there is nothing of 
the apparatus of Filaments, and the other parts of a Flower. But Parti-* 
cles of the eflfential part, which is the outer Membrane of the great Vef- 
fel, feparate thcmfelves, and are defended by a little Bleb of the raifed in- 
ner Membrane. Here they float in a clear liquor, and they immediately 
grow. They are at firfl: only round pieces of the Membrane itfelf j hv^ 
this forms all its own Coats, as the Particle in the Seeds of Plants docs ^ 
and by cutting Truffles at various periods of ripenefs, we may even fee 
this done. Firft the Flefli, or pure Pulp, is formed, and the little Seed 
then is fomewhat larger, and more opake. After this the yellowifli Riad 
is formed, and it is then more opake, and fomewhat coloured. Fig. 21 : 
and, finally, the outer Bark is alfo formed ; it is then oblcure and rough. 
Fig. 22. It is a perfcift Truffle, and requires only to encrease in fizc 
to be what its parent was. 

Altho' the Seeds of the Truffle are thus extreamly numerous, and 
to the Microfcope very plain and diftind:, nothing is more difficult than ta 
get them clear of the VeiTel, and feparate for examination. The Reafon 
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is, that the Bleb wherein they are contained, as in a Sced-Vcffcl, is part 
of the inner Membrane of the great Vcflll itfvrif, and that Membrane is 
no where ftrongcr than in the place of their connedion. Maceration 
anfwers the purpofe of feparation on all common occafions, but the whole 
fubftance of the Truffle is tough, and remains a long time unaltered in 
water. 

With great difficuUy, after very long maceration of extreamly thin 
flices of the Truffle, they may be thus fcparated imperfedtly. Lay a 
thin macerated (lice on a Plate of Glafs before the Microfcope : firft wafli 
it feveral times in clean water, and then lay on it a large drop of filtred 
water. This care is needful, that no fmall bodies may be accidentally on 
the Glafs. Then obferve with the Microfcope where the edge of the 
piece is broken and moft ragged : lay the Glafs upon white Paper, and 
with a Camcl's-hair Pencil very gently rub and fwcep, as it were, that parti 
carrying the (hort ftrokes outward. On laying it before the Microfcope 
again, there will be (een fome feparated Seeds ; but they will not float loofe^ 
the Bleb or Film wherein the few are contained, as in a Capfule, comea 
off entire. Thus, however, we have them feparate from the Plant. We 
fee this Capfule now diftindtly : It is a delicate, colourlefs^ tranfparent 
Membrane, and is a little inclining to oval : at the fmaller end there is a 
plain Necky by which it was originally failened to the Membrane whence 
It rofe ; and the Coat is, in this part, lacerated. The Seeds lie regularly in 
this Capfule, with a fmall opening between them in the center^ and a great 
deal of fpace outwardly. 

When we have fufficiently examined thefe Seeds in their Capfules, the 
way to get fome of them loofe is this : in a drop of the fame kind of 
water, lay another very thin piece of the macerated Truffle ; obferve 
the thinned edge of this, and with a fmall Pencil of Hog's-briftles (lamp 
upon the Truffle in the water, and by this means a great many of the 
Seed-Vcflcls will be loofened, fome of which the ends of the Briftles wiH 
have burft, and the Seeds will then be vifible diftindtly, for many will get 
out of them, and float loofe in the water. 

To fee the Progreffion of the Seeds in growth, we (hould take the 
Truffle in three ftates for this experiment : the firft when it is full of 
very young Seeds 5 the fecond when they are half grown j and the thirds 
when entire. Thefe were the obfervations I made on them. 

In thofe Truffles which have the Seed very young, the Bleb which 
holds them is fmall ; and each Seed, when feen feparate^ is a roundifh 
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pellucid Lump, only thicker in one part, where it originally grew to the 
outer Membrane. Fig. 1.9. 

In thofc which have the Seed advancing toward rlpenefs, it is lefs clear 
than before, and begins to (hew fome dcgtce of roughnefs in the Coat. 
Fig, 20, 21. 

In the perfedly ripe, the whole furface is covered with Tubercles, as 
in the entire Truffxf, only they are longer and llcndcrer. Fig. 22. 

Spirit of Wine, even by long fteeplng, makes no change^in the thin- 
ned dices of the Truffle, except that contrading and hardening the fub- 
ftance, 1 lefs dirtindlly in the flices, and are nK)re difficult 

to be f( n in the maceration. 

The le Truffle is brittle beyond almoft all Vegetable 

Subftar e extremely difficult to get thin pieces, of it pure 

for vie^ ► The bed are to be had from ll^e angles of a 

Tubercle in a long macerated half-ripe Truffle. Fig.'23. Examinin^g 
thefe we find, this Bark is cpmpofed of jointed Veffcls, and loaded with a 
brown coarfe fubdance. The Veflels are, themfelves pellucid, and appear 
fc ) between the feveral Joints j but at thofe places they fvycU out into more 
thicknefs, and. are perfeftly opake. Fig. 24. They do not run in any 
regular dire^flion, but are varioufly interwoven with one another, and go 
in thit manner all over the furface of the Truffle j uniting, themfelves at 
every Joint with the inner Rind, by many little Mouths. Fig. 25. . 

This ftiews why this Bark is.fo extremely brittle. The Veflels are very 
tender, and the Joints are loaded with a heavy matter : therefore the force 
and weight in itioving thefe alone, would break them in the intervals ; but 
they are alfo joined fo firmly at every Knot with the inner Rind, that they 
mud alfo break there; and thefe Knots are innumerable. For this reafon, 
in whatfoever date of the Truffle we attempt to feparate its outer Rind^ 
unlefs with very uncommon care, that part comes off in little fcraps. The 
view of a piece from the upper part of a Tubercle, fliews the drufture 
mod happily: the white Fledi appears. naked in the aperture at the fum- 
mit, and the Veflels form a kind of regular Fringe on the edge round it, 
running clear from the white fubflance, in a kind of rays. 

The inner Rind of the Truffle may be feparated ibwewhat better 
from the Flefli, but dill with great difficulty, tha' from ano.her caufe. 
When we have a very thin piece of this clean before the Microfcope, we 
find it compofed of Ampler, plainer, and lefs entangled Veflclis than the 
other. We may perceive alfo, that thefe are contained bctwefen two Mem- 
branes, and buried, as it were, in a vad quantity of fpungy Pulp. They 
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The seven vegetable families. 19^5 

are innumerable in the minuteft piece of the Rind ; their Coats arc rough, 
their Cavities very fmall ; and their Surface, at intervals, is fringed jnft in 
the manner of the middle part of the Fibres of Black Hellebore Root. 
Fig. 27. This Fringe plainly confifts of Fibrils ; and thefe piercing the 
Joints of the Vefllls cf the outer Rind, at their innumerable mouths, 
make the ftrift union there is of thofe two fubftances. Fig. 28. 

These parts are all very fmall in the Tkuffle, as are a^o its Seeds 1 
but when fought with care, they are found diftindly. The inner Rind, 
even in very thin pieces, appears fpungy, dark, and coarfe ; but in many 
trials made on the well macerated parts, fomc Vcflels will appear diftindl} • 
This Rind of the Truffle does not preferve fo exadl a thicknefs in all 
parts, or terminate fo equally round about the Fle(h, as in the more regu- 
lar Plants. It runs into that fubftance in many places, and is alway ter- 
minated by a waved and very irregular out- line. And I have obfcrved dif- 
tindly, that thofe Veffels which run neareft the Flefh, have the fame Fi- 
brils at certain diftances, as the others. 

The Flefh of the Truffle, tho' it takes the place of the Blea in Plants 
and Trees, has not its proper nature. In that part there arc in other Plants^ 
clear Cells, and coloured Sap-Veflels ; but in the Truffle it confifts of 
Veffels only ; thefe are, indeed, lodged in a white fpungy fubftance, fuch 
as is found in the interftices of Veffels in other parts ; but this is not form*^ 
cd into regular Cells, nor is it of any determinate Figure -, it ferves only to 
lodge the Veffels and to prevent their prefling upon one another. Thefe 
Veffels are perfedly tranfparent, and they arc jointed as the others, but at 
greater diftances. 

From the Joints of thefe run various curled and twiftcd, milk-white 
Fibrils in all parts where they touch the Membrane, and in no other part. 
There are alfo innumerable orifices on the furfaces of thefe Veffels through- 
out, by which they communicate with the extreme parts. 

Within this Flefh of the Truffle is contained that great and mofl: 
furprizing part, the Membranous Vtffel, in which arc lodged the Seeds* 
This is confiderably thick, and perfeftly pellucid. In moft views it ap- 
pears no other than a piece of an extreme thin Bladder ', but with great 
Magnifiers we fee Veffels in it ; and they are numerous. They run upon 
its inner furface, ancf are fixed down to it ; and the Membrane which lines 
it is their other Covering, Thefe are the effential Veffels of the Plant 5 and 
1 doubt not but pieces of this Membrane, cut off in any part, would grow. 

This Membrane may be moft diftindly feen in a piece from which, 
afcer due maceration, the Seeds have been wiped away in water, with a> 
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196 The SEVEN VEGETABLE FAMILIES, 

Camcrs-bair Pencil. The parts where each Bkb^ w Sced-Vcflcl adhered^ 
appear a little rough -, Fig. 32., For the reft> the Membrane ft tranfparenr^ 
and is not fecn^ unlefs in diftin<ftion from the more elevated Vcflcls ; and 
the little Specks, or Rudiments of future Blebs for Seeds. 

The inner Membrane is a mere Film ; it only lines the ciher^ and forms 
the Blebs or Seed-Vcflcls. The Seeds of the Trufple, tho' very dif- 
tindk to powerful Glaffcs, are too minute for the management of the Gar- 
dener's hand in fowing. Probably ibcy fwell greatly when the Truffle 
burfts with ripcnefe : for the Seeds of moft Mufhrooms do fo. Thofe of 
the Lamellated kinds increafe to iixty or feventy times their bignefs, after 
they are fallen from the Plant, before they begin ta burft for tlic growtb 
of the included Mu(broom. 



C H A P. xi,iir. 

Qf the C o N ro L u T'E i> A L G A... 

THIS fingular Species will give qs as d^linjft an inftance of ,theiecon(f 
Family 6f Plants, as the Truffle dries of the 6rft. The Charaaer 
cf tbefe ir to be foliaceoos ; and this is foliaceous entirely. 

The common Oistercreen, ^nd the like,, ate Plants alfo of this^ 
clafs; and it is from thofe natives of the Sea the term Aloa has been 
taken, to cxprefs the entire Family : .into which> perhaps, ibme Plants of 
too complex a ftrufkure have been admitted, even by Writers elleemed the 
moft corred. 

A SHORT defeription will be fufficient to illuilrate this fpecies, the very 
figure of which alone explains all we know of its parts and compoiidon i 
yet even this, fimple as it is^. appea[rs of a fuperior order to thofe plain flat 
kinds before named, whofe whole cbaradlerfeems to be what the Philofo- 
phers have given 4t8 that of matter, Exteofion. All Plants merely foliace- 
oiis, are Alga ; this rifes above the plain kinds, by being tubular,, and 
elegantly folded. See Plate XV. What are ite frudlifications I h«ye fought 
in vain : and tho* its matter be truly vegetable^, perhaps its iingtdar form is 
owing to a cauic different from that of Vegetation. * 

In fome kinds of what are called Metallick Vegetations,, the Stems and 
Branches^ as they are called, are made by the afcending force of difen^ 
tingled air. The bottom of the Veflels is covered with a rude mafs of mi- 
Mnl matter, from which a bubble of air rifing toward the furface, carries 
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The seven vegetable families. 197 

with It all the way, a thin coat of that mafs, which hardening in the li- 
quor, appears long and hollow^ and is called a Branch. In a manner fome- 
what like this the bottoms of the Ditches in our Salt Marfties, are covered 
with a light, and flat foliaceous green fubftance, which fpreads evenly upon 
the mud. This is plainly the original of the Convoluted Alga ; and, 
perhaps, in this, not in the more fpecious upright form,, we may fbmetinic 
find the Seeds of the f lant. 

A Bubble of the air, imprifoned between thb green Coat and the Mud, 
may rife toward the furface ; and as the Coat is tough and flexible, this- 
Bubble may afcend cloathed with it, as in the other inflance : the motion* 
of the Water may give the Convolutions, as this gives the hollowncfs ; 
and from thefe combined Powers may arife the peculiar form, not of this 
alone, but of many of the Confervas, which are alfo of this Family ; and 
which, perhaps, have hitherto impofcd upon the world as procefles of ve- 
getative growth. 

The Curious will receive this as conjed?ure : it is propofcd no other- 
wife : bat if fucceeding feafons* (bould fhew to me, or others, the Frudi- 
fications of this Plant in its fimpler part, upon the bottom of the Waters^ 
this opinion will be flrengthened -,. and, perhaps, extended to more in- 
flances. 

This Convoluted Alga which, from its place of growth,, and its re- 
femblance of prepared Animal Intcflines, the common clafs of Writcrs^ 
have called the Sea Chitterling, afcends without a Stalk, as it grows from* 
ho Root : where there is one of thefe parts, there naturally is the other ;, 
becaufe they depend upon,, and are continuations, in great part, of one 
another. The furface of the plain Plate rifes in a Tube,, and afcends to» 
two, three, or four feet in height: it is naturally upright; but it is fo* 
weak, that the force of the water bends down its top ; which rifing a- 
gain, and being again bent by the fame force, tw ids the whole Tube about,, 
in a manner, tbo' more loofe, yet fomething like what Nature (hews in 
the difpofition of the Inteftines in an animal body. The furface alfo, by/ 
the fame imprefHon, is crufhed a little, as it continues to grow ; and thefe 
prefTures, fo often repeated, force down the new part of the Tube upon 
itfelf, at fhort intervals, and by that means make tne indentings, fwellings,, 
ribs, and furrows, which fhew their light traces lengthwife, and tranfver- 
fely throughout the body of the Plant. 

The Tube maintains all the way a large cavity ; and as the air has 
great fpace in it for expanfion, it does^ not burfl at top } but terminates in 
an entire plain and clofed end. 
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Tho' it originally rifes from a continued Coat of the fan^ matter at the 
bottom of the Ditch, its bignefs gives the water fo much power upon it, 
when moved by the Wind or Tide, that it is fuon torn off, and floats 
Joofe. In this ftate it lives as pcrfedly as while there was a communica- 
tion between it and the plain Coat at the bottom 3 and floats about all 
Summer. 

CHAP. XLIV. 

Of the S w A n's Neck B r y u m. 

IN this inftance of the third natural Family of Plants, I have been ob- 
liged to have recourfe to a new Charader of Diftindtion ; fince thofe 
formerly eflablifhed are, if not erroneous, at leaft equivocal. Linnjeu^ 
fuppofes the heads we fee on this, and the like Moflcs, to be Antherae, 
and the powder they contain a true Farina ; and that the naked Seeds are 
lodged on other parts of the Plants. On this foundation he eftabliflies the 
Charadter of the Mosses to be an Anthera without a Filament, and re- 
mote from the Female Flower. To me it had appeared, long before, that 
the Head in thefc Mosses is truly and properly a Seed-Veflcl j and its Co- 
rona, a part little underftood, or even regarded by others, 1 f crfuaded my- 
felf, from various examinations, contained a true Farina. 

This fyftcm I laid before the Royal Society about twelve years ago ; 
and they were pleafed to do me the honour of printing it in their Tranf- 
adtions. Since that time one of the Linnaean School has endeavoured to 
revive the fyftem of his matter ; and what he has done on the fubjecS", 
appeared among the Amaenitates Exotrcae. The inftance I feleded in that 
paper of the Tranfadlions, I think, was a Hypnum, one of the common 
Mosses which bear heads 5 and that by which I am about to fupport the 
fame opinion here, is a Bryum, one of a kind yet more common. 

The Linnaean fyftem is fupported by a Plant of a very Angular kind^ 
unlike the reft in its Frudtifications, and perhaps, indeed, not properly a 
Moss, The fubjedl is yet undetermined : the Reader will do me the juf- 
tice to believe nothing could induce me to depart from the opinions of fo 
refpedable an Author, but what appeared to me the certain evidences of 
Nature. Thefe I am about to lay before him ^ and till this matter fliall 
be decided, as I could not adopt the Linnaean Charadters of this Family 
which appear to nfie erroneous -, neither have I ventured to deduce a new 
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one from my owx\. But as there is in the reft of the Plant a fufficient dif- 
tindlion, the inner Rind extending itfcif fingly in the place of Leaves, a 
Charader which fo far as I have feen, is peculiar to the Mosses among all 
Vegetable Nature, I have fixed the mark of the Family there. 

The fpecies which is here feledled for the illuftration of this Family, is 
one of the moft common : the fpecimens ufed in the prcfent enquiry were 
gathered from the low wall round the Refervoir in Hyde Park* It grows 
only facing the North and North-Eaft : To the Eaft^ tho' the wall is wet- 
ter, there is none j nor to any other quarter. 

The Tufts arc large ; but each Globule is a diftind: Plant : It flowers 
and decays. Be the Tuft ever fo big, there are no other Plants in it but 
fuch as have heads in them for this feafon, or on the decayed remains of 
laft. They entangle by their Fibres, but do not rile in Suckers, 

The Sted of February ripens in April, and is (bed. Young Plants ap- 
pear in October, and flower the February following. We fee them on 
feparate fpots, but moft are near one another. The Stalk rifcs from the 
center of the Globe of Leaves. The Leaves, that is the whole G!obe, 
decay when the Seed is fhed ; fo the old Plants appear deeper rooted in the 
Tuft than the others. 

The Seeds are light and tender : the greater part is loft -, but thofe which 
fall upon the Tuft naturally fucceed ; for they have defence and moifture. 
The old Plants from which the Capfulc rofe, by degrees decay ; and the 
Seeds which were at firft lodged among them, fwelled with moifture, and 
ready to ftrike, ftioot out their Roots, and grow into Plants for the fucceed- 
ing feafon • 

We fee this Moss ufually in roundifh, or long Tufts, rooted m the 
mortar between the bricks of an old wall. Each tuft is compofed of a 
multitude of Plants :* We find thefe, tho' diftinS at the head, yet entangled 
ftrangely by the Roots. The whole Tuft, at this feafon, confifts of Plants 
in three ftates> fome very confpicuous, being in their perfe^ion j othcrs> 
which require more examination to difcover them, being lefs grown ; and 
others in decay. The perfe<5l Plants have a long Stalk rifing from the 
center of the Globule, and crowned with its proper Head. Plate XVIL 
Fig. I, XXX. The younger Plants confift of a green Globule, with a 
Head in the center ; the top of whofe Calyptra, or Cover, only appears^ 
y. The decayed Plants have fometimes the remains of laft year's Stalk, 
tho' ufually it is fallen out before this time ; and the Tuft of Leaves is no' 
longer globular, but fpread open, z : all greatly magnified. 
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The Leaves form this globular body for the defence of the Rudiment 
of the Hcadi confequently thefe are mod compa<3: before its Stalk is form- 
ed, and while it is yet entirely in their bofom : they arc fomewhat Icf^ 
folded over one another when the Stalk rifes ; but when it ha$ dope its of- 
fice, and is decayed, they feparate, and hang loofc. 

If we feparate a perfedl Plant with care, at the time when it is in flower, 
we find it confift of three parts* A (lender and bending Stalk, fupporting 
the flowering head ; a globular or oval clufter of Leaves growing round 
the bafe of that Stalk ; and a long brownifh Root hung about with innu* 
merable Fibres. 

The naked eye fees no more ; but few objeifks better deferve a more 
Ari(ft examination : the Microfcope (hews this little Bryum a magnificent 
as well as Angular Plant : difi^ering not only in fructification, but in the 
ilruSure of its parts, from all other Plants. See Plate XVII. Fig. i. 

The Root is long, brown, and hung about with innumerable very long, 
and ftrangely entangled Fibres, it is abrupt at the lower end, not attenuat- 
ed ; and in the part between that and the bafe of this clufler of Leaves^ 
mimicks a kind of Stem, but covered there alfo with the like Fibres, which 
rife from every part of it. The length and number of thefe Fibres from 
the fide and bafe of the Root, and their various entanglings, thofe of one 
Root with thofe of others, make it diflkult to break the mafs ; and often 
tye the feveral Plants fo clofely, that they feem to rife in the way of Suck- 
ers from one another : But careful obfervation (hews them to be really 
diflin<A ; the feveral Roots ufually falling obliquely over one another. None 
are fo eafily feparated as the old decayed Plants of the lafl year, whofe 
Fibres are by this time withered away. 

From the fummit of the Root rife the Leaves which compofe the 
Globe J and there are a few lefs perfefl leafy Films between them. 

The Leaves which compofe the Globe are fix: the imperfect Films 
beneath them ufually two. Each Leaf is of an oval form, but terminat^^ 
ed by a (harp point, and they are hollowed. They refemble very much 
the Leaves of fome of the Aloes : their colour is a fine green, and their 
fubftance beautifully reticulated j not in the leaft refcmbling other Leaves. 

The Stalk rifes from the head of the Root, furrounded by thefe Leaves, 
and in the upper part twifts itfelf into a kind of circle. It is very fimple 
in its (IruSure ^ and at firft green, but afterwards rediOi. 

On the top of this grows the Head j a part of very fingular ftrudure. 

It is of an oval (hape, fwelled almoft into roundnels, and is covered by 
a membranaceous Hood, called the Calyptra : this is extended loofely over 
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the whole Head : it is gathered into a kind of Neck at the fummlt of the 
Stalk, and ia continued beyond the extremity of the Head, in form of n 
beak, or long flendcr cylinder, h pierced at the top, and there rifes out of 
the aperture a fine crimfon body, oblong, and thickened at the end. Plate 
XVU.F\g.j,aaa. 

This is the ftate of the Head when the Moss is in full flower. In a 
younger Plant it is flender, and appears longer, and the Calyptra has its 
hard brown Ring at the point of the Beak, and is open there ; but there 
is nothing of the purple Filament. In the Seeding ftate, the Head be- 
comes yet more fwelled, and the Calyptra being now not large enough 
to cover it, flips by degrees from the lower part, till at length it falls oflF. 
In this latter ftate there is feen a faded remain of the Filament at the top 
of the Hood, and nothing more. 

Tho' the objeft be minute, it may with care be feparately examined. 
If the Skin forming the Hood be flit up, and drawn off entire, we fee 
the naked Head, Fig. i^ 6 k The Skin thus taken oflf is of the fame re- 
ticular conftitution with the Leaves ; and it comes away entire with the cy- 
lindric Beak and purple Plume. 

The Head remains alfo entire^ and is pear-ftiaped; fmall at the infer* 
tion, large at the other end, and is there terminated by a kind of Umbo^ 
or low conic Button, Fig. i. r. AH this is perfeftly green. 

On catting the bead longitudinally in half, fee Fig. 2, its ftrudture is 
found to be this. The Stalk, at its fummit, fwells into a fpungy thick 
lump. Fig. 2, a; and from the fummit of this part, which is folid, it eic- 
paads upwards, into that pear-like form we fre, A b^ which is hollow : 
the Shell, c f , is of confiderable thicknefs ; but the cavity, d dy is equal 
to many times the meafure of the Shell. From the center of the Flefhy 
lump, a, whofe furface has fwelled into this ftiell, rifes a Seed- Veflfcl, e e. 
This is like a green cup, or drinking-glafs, with a cover. The part which 
rifes immediately from the folid mafs, is a kind of Pedicle,^/. This 
expands into the body of the Seed-VeifeU e ; and the Cover is radbted. 

It is eafy (» fee this Seed-Veflfel is of great importance in the nature 
and oeconomy of the Pknt. It rifes in the center of the hollow Head, 
hut doee not nearly fill that cavity. There is a large fpace every way round 
it ; and it is kept in its place, and fed, by numerous thick Veflfets, bb b^ 
whkrh take their origin from the reticulated fubftance of the Shell, and 
ne inferted into the ^d-Veflfel. The Seed-Veiici and Corona, (eparated 
from the Heftd> are (hewn at Fig. 3. 
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The Hood, Fig. ij aa, has no. cono^Aion^ wkb^ the Head; it is mere- 
ly a defence. It is a continuation of the Rind of the Stalk, and nothing 
elfc. It rifes at the Neck of that^Lump into which the Stalk f\^ells at its 
fammir, Fig. i, dd i and being, very thin in that part, it har(ls and tears 
away there when the Head fwtlls ; and having pcrfornried its . office of de-^ 
fending the Head while young, it falls off, and /adcs ^wiqr* • The purple 
Plumule, at its point, Fig. ly e e^ which to an unwary eye might feeo^ 
a Stigma, is nothing more than the withered extremity of the Rind of the 
Stalk. This Rind forms a Knot, orfwelling, at the fummit^ and termi- 
nates finally in tHis lengthened and twifted Co^d. The Head has all its 
parts of fruftification in itfelf. ^ 

The thick lump of Fleihy fubftance which crowns the Stalk, is pro- 
perly the Receptacle of the Frudtification : this rifes into a kind of Fruity 
as in the Figure, fee Fig. 2, and is noC unlike to it in fhape;. Ijut in this 
minute Plant there is yet a feparate Capfule within it. The hollow body 
within the cavity of the Head, is this Capfule, and it is filled with Rudi- 
ments of Seeds. . The radiated (^ovtVyggy is a Crown of Antherae, which, 
when more ripe, and open to the air, will feparate, And (hew th^mfelves. 
loaded with, a fine Farina. This falling on the young Seeds, impregnates 
them, and they are then fit for growth., , > 

In the Plant in this flowering ftate, thefe AnthcrjB arc but imperfe^- 
ly diftingui(hed : they rife from the vetge of the Head, and bending in- 
wards at the point, form a kind of low green Cone, Fig. i. c. » When: 
the hood is fallen ofiF, \hey harden and grow brown ; they ftart at the Points,, 
and then feparate at the (ides \ and are foon diftindl throughout, . Fig. i,yi 
Each is a flat Pyramid rifing from the Ring formed at the top of tbe;Head,. 
without any Footftalk. The entire Crown is reprefcnted magnified at 
Fig. 4, and a fingle ray of it at 5. ; , 

The fubftance of thcfe rays is reticulated, like all the reft of the Plant, 
and they are covered with a delicate Membrane. ' The Farina is lodgecL 
in a kind of Chains, Fxju 4, a a a^ round the fubflance of the ; AQtherae 
in many places. Thefe Chains are formed of fmall ovkl Particles, fee Fig. 5 1 
thefe are the Globules of the Farina, inclofed in a fingle Mepbrane, which 
keep them at a diftancc from one another: fee Fig. 6. Th^ are thus 
doubly, indeed trebly fecured from the injuries of the air, ^ile they 
•re taking their growth j firft by the Calyptra, or lopfe Hood, w^ich co- 
vers the whole Crown or .range of the Anthprae themfelvcs,; then with- 
in the outer Film of the Anthera, the„ chains of Globules being lodged be- 
tween the Coat and Subftance, fee 5 $ and finally by the Membrane^ 
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which conne<5ts them into that Chain. The Globules of Farina, entire 
and burft, arc (hewn at Fig. 7. — Such care has Nature taken, of the Semi- 
nal Plantule of this fmall Moss, before it is delivered to the Seed : for 
every Globule of this Chain contains a fcparate Particle of the Flefliy Sub-, 
fiance of the Plant, rifing from the reticular body of the Anthera, which 
is % continuation of it. 

When this Farina is to be dropped upon the Seeds, the procefs is this. 
The Hood, Fig. i, a, firft falls off; then the Aniherae, Fig. i,/, feparate 
and harden ; after this the Membrane which covers the Anthera burfts 
on the inOde, and along the edges. Fig. 5, and the Chains of Globules 
break and dart out in length; but dill the Membrane keeps its form. In 
this State the Anthera refembles the Snout of the Saw-fifli, fee Fig. 5, hav- 
ing a multitude of Teeth on each edge. The two oppofitc Teeth are al- 
ways the two ends of a Chain of Farina, which has broke on the infide of 
the Anthera, where both the Membrane and this Chain are weakeft ; and 
a careful eye will trace eafily the continuation of the line acrofs the An- 
thera. 

After a time the Membrane which forms this Chain burds length- 
wife, 6. Every Knot is a Globule of Farina, which, when the Mem- 
brane opens, falls out, and the Mouth of the Seed-Veffel being open juft 
below, it naturally lodges upon one or other of the Seeds. Each of tbefe 
has a fmall aperture in the Crown, and the Globule of Farina burfting, 
the Plantule, with its defence of waxy-matter, which it has exadly as the 
large Plants, makes its way in. Thus the Seed of this Moss is pcrfeded ; 
and, when it is hardened, falls from the Head, and grows. 

I ' HAVE obferved, that it has been thought thefe fwoln Particles in the 
Head of a Moss were Globules of Farina, not Seeds ; and that the Head 
itfelf, tho* it have plainly all the neceffary parts of Frudlification in itfelf, 
has been called an Anthera. Reafon, and its condrudion, feem to de- 
clare otherwife, and certainly experience does fo. 

The edablifked Charaderfdicks of an Anthera are, that it is a part 
of a Flower full of Farina. Bbt the Head in this Moss is not a part, but 
an entire body, containing every thing belonging to a Flower, except Pe- 
tals, which are of no confequence, and are wanting equally in many of 
the larger and more fpecious Plants. This Head is a Cup, formed as all 
other Cups of the outer Rind of the Stalk : the Rays of the Corona arc 
Anthera, and their Globules true Farina. The hollow body in 
the Head is a real Seed-Vemel $ and the folid mafs from which it rifes, 
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together with the entire Shell of the Head, is a true and regular Re- 
ceptacle. 

The Cbaradkcrs of Faring are thefe: that it is a Powder, whofc Par* 
tides burft with water,* and difcharge what have been called elaftick Atoms. 
LiNNw^us adopted'from M. Nekdham, the idea of thefe elaftick Atoms; 
but he afterwards calls the content^ ojf the Globule of Farina> an impalpable 
Matter; which is morerxad. 

The Globules from thefe Rays of^the Corona are very fnulj ; they burft 
in water, and there is difchargcd from them what h;is been called elaflick 
Atoms, or impalpable Matter. It is, indeed, ^ minute Particle of the ef-. 
fential Subftancc of the Plant, covered with a waxy ^ubft^nce, which be- 
ing incapable of folution in the watery Juices of the Plant, keeps in dif- 
tindt Globules. , ^ . j . . 

Therefore the Particles lodged in the Rays, of: the Cwona in thi» 
Moss are Globules of Farina. ' -: : . 

The Charaders of a Seed j^re thefe. It is a part of <he V^getalje, con- 
taining the Rudiment of a newjone, and ready to fall from the old Plant and 
grow; after it has been inipregnated by.the Farjna. ' When, a Sc^d is fo 
minute as this of Mos^ its diftindfion from 9 Farina. muft be Ifought part- 
ly in its negative qualities, ^fow, this. Seed is a part f^ppatable by Nature 
Irom the old Plant, and enable or^owtb iato a new one : It does not 
burft in water as Farina, nor when purpofely broken has it any of that 
waxy matter found in all Farins. There is, indeed, a Planfule in it, de- 
livered from the Farina, juft as there is in all Seeds. 

These reafons ftiew, the Powder lodged in the Head of Moss to be 
Seeds : If there be more proof wanted, take it from experience. The 
Plant here figured I raifed from Seed gathered upon a wall at Weftburn- 
Green, and fown upon that low wall of the Hyde ParJc tRefervoir. This 
Seed was ripe in March. I fowcd it in the firft Week of April, and the 
Plants flowered this February. Nothing is eafier than the Proeefs of this 
minute article of Gardening. Scrape the furface of the Bricks, and of the 
Mortar between them, with a blunt Kni&5 take a large Tuft of the Mpss 
in Seed-time, and draw its Heads over this rough furface;^ the Seeds will 
fall out, and tho' millions are loft, enough will be fixed to grp:vr. 

The firft appearance of the young Plants was in the Beginning of 
May : they were green Specks, like Duft ; but a Microfcope fliewed they 
had Leaves. They remained thus till Autumn ; but then they grew £ift. 
The diftindl Leaves appeared to the naked eye in -Odober; four ^erc 
fpread out in a ftarry manner, and two rofe in the center. In the next 
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The SEVEN VEGETABLE FAMILIES. 205- 
month the3r all grew cindered together, and began to form a Globule.. 
From that time the Root incrcafcd very faft ; and in December the young 
Heads (hewed themfelves : in February they ripened : and next month the 
Seeds will be perfcft. 

l^ the iame manner I have fown the little Grey Br yum, upon the 
North-weft part of the Queen's feat in Kengfington Gardens, the ftone- 
building near the water : thefe Seeds alfo were from Weftburn green : an- 
other fcafon will £hew the fuccefs. 

This is a point the more important, becaufe a Pupil of Linn^us, from 
what he obferved in a very peculiar Plant, has fuppofcd the Seeds to be 
Farina ;; and diftinguifhing the Rudiment placed elfewhere,, from all Seeds,, 
by the name of Propago^ has fuppofcd other Mosses like that; and the; 
great Maftcr himfclf adopts the opinion. Errors, fupported by fuch names,, 
are very dangerous. Certainly in this Plant there are no fuch propagines,, 
nor any thing fo fingular. The regular Seeds ripen in Heads containing 
Capfules; and every Plant has one of them. The Plant, in its naturd: 
fize in the various Periods of Growth, is reprefentcd at Fig. 8. 

G H A ?•, XLV.. 

Gf the Various Le ap'd Pol ypod y- 

IT ha$ been faid in the Characters of the Seven Families of Pliints, that 
the Ferns confifl of a iingle Leaf, bearing the Seeds upon its back«. 
ch are the upright Leaves, a a,, of the Polypody here figured, as an 
indance of this family :. See Plate iB : and fuch, occafionally, the lower 
and fpread Leaves,. ^ ^ ^, might become: for howfoever different an af-* 
pc(!l they wear, they are capable of growing up to the fame height, and 
of breaking into the fame divifk>ns. When the Leaf grows up for Fruc- 
tification, the indentings are continued down almoft to the middle Rib,, 
and the LeafJr, then becooKS the fame with the Leaf a, in < all particu* 
lars« 

It is not particular to this Plant, among the Ferns,, to have two kinds « 
of Leaves, the one barren, and the .other florid: our common Rough t 
Spleenwort, and the Ofmund Royal, with many other, have the fame Va-^ 
nations, tho' the difference in form is lefs } aiid therefore lefs confpicuous. 

This Plant is a native of the Eaft- Indies ; found principally about the 
Stumps of old Trees in their Forefts. The Botanifts of earlier, periods 
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were acquainted with iu Glussius calls it Polypodium Indicum ; and 
others Poiypcxiium folio Quercus. The Root is tuberous, irregular, and 
brown ; ulually of an oval (hape, and covered with a mofly matter on the 
furface. The firft Leaves which rife from this, are oval, indented, of a 
browni(h green, and placed on (bort Footllalks : thefe defend the fucceed- 
ing Leaves, which carry the Seeds of the Plant ; and they feem formed 
for no other purpofe. The fuccecding Leaves are raifed on Footftalks, 
and deeply jagged, as our common Polypody ; and thefe bear the Fruc- 
tifications on their under fides. Round Clufters of Seeds are placed on 
the backs of all the Lobes or Divifions ; and in their various Aages of 
perfedion we may, in a great meafure, trace their origin. 

The firft appearance is a rifing of the furface of the Leaf, like a Pa- 
pilla on the upper fide; and this makes a minute hollow on the under 
part. By degrees the Papilla opens at the top, and there is an irregular, 
but roundifli hole, with no green covering ; but entirely white and fpun- 
gy. At the fame time cluflers of yellow Seeds ufually appear below ; 
which increafe in number, and, by degrees, the part of the Leaf over 
them lofes its prominent form, and becomes flat, and fometimes hollow : 
the opening in the center ftill remaining a plain white Spot 

To explain this opening, it muft be obferved the Leaf is formed of two 
colourlefs Coats, with a green fubftance, the Blea, between them ; amidft 
which feveral fide Ribs run from the main Fibre in each Lobe, and in- 
ofculate with one another, forming a beautiful reticulation. Thefe Ribs 
are Conic Clufters, covered with a little Flefh. Each, at its extremity, 
rifes thro' the green parr, or Blea, to the furface, and forms a clubby He^d, 
wliich is open to the air^ and is white and fpungy. 

Th£S£ Extremities ufually inofculate ; but toward the point of the Leaf 
they ^re often fingle. From the Ribs, in their courfe, fhoot others; and 
thefe lad terminate in clubbed Heads in the middle of the Leaf. One of 
thefe always fwells into the Papilla, and has its proper opening at the fum- 
mit. Sometinies two of thofe Papilloe are form'd fo near, that they run 
together : but then each has its proper opening. 

Every Seed-Veflel is of a roundifli form, and whitifli 5 and its circum- 
ference is wound about with a jointed Ring. Each is fupported by a long, 
delicate, tranfparent. Filament, by way of Footftalk, which is terminated 
by the Ring : And all thefe Footftalks rife from the under part of the ori- 
ginal Papilla. The fubfiance of the central part of each Seed-Vefiel is 
J|>ungy^J[ike the open Head of the Papilla: The Ring is membraneous, 
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as the Verge of the Leaf is ; and its Joints are brown. Therefore the con-? 
flrqdtion isi this : 

The Papilla is the Receptacle of the Frudificatlons, formed from the. 
white part of the Conic Clufters. From this rife numerous Filaments, 
crowned with their Rings of Antherae : for each Ring is a: Colledlion of 
Antberas ; every brown Joint of it being one. Thefe Joints burft in wa- 
ter, as the Particles of Farina always do.; but the central part never opens.. 
This central part is in each a fingle Seed :. the miracle is its fituation ;. in-- 
ftead of being lodged in aCapfule, it is fixed to the complicated Anthera,. 
and contained within it: and when the Farina burfts,. it receives imoie- 
diate impregnation. 

Thus the Proccfi of Nature in the Fern, is the fame as in all other 
Plants. What we call the Seed, is a part, or continuation, of the Central: 
Subftance of the Stalk; which,^ when it has received from the burfting Fa- 
rina the Rudiment of anew Plant, ripens, defends it, falls, and burning: 
by the warmth and moifture of the earthy grows^. 

T»E Seed is at firft an empty membranaceous Shell : when the Anthera- 
has burft,. it appears full^ and yeliowifh} and then being opened, we fea 
plainly the Rudiment of a Plant, covered- with a yellowifh waxy matter. 

When the Anthera^ burft, a fine yellow, pulpy fubftance iflues from; 
them, fo fine that it appears like fmoak; and in the midft of this is feea4 
a fmall oblong body, a minute Rudiment of a future Plant. 

That thefc Joints of the Ring arc Antherae, is certain ; for I have- 
feparated them entire from the Ring, and fcen their Powder burft in thatr 
condition. They are oval and white : the brown colour they fcem to have 
in the Ring being only (hadow. I doubt not but theFruftifications of ' 
the other. Ferns are of the fame kind with thefe ^ and, probably,, in « 
many they are as diftindt., 

C H A F. XLVn 
LUXURIANT G R A. S S.. 

NY Gkass would have ierved for an inftancc of. the Plants of this ! 
great. Family 5 for all. have hufky Covers for their Seeds, and fimplc^ 
Leaves, and jointed Stalks. Thefe are the moft obvious part of the Cha-- ' 
tad:er: and whether, we examin? the low Grass that ftarves! upon the 
fim-bumt wall, or the tall Wheat, atHarveft, we fee it equally : a iimple, 
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fmooth, and hollow (lender Stem^ fwelling at diftances into round, hard, 
paler, and more folid Knots, from whence arifc the Leaves, covering ufu- 
ollv the Stalk for a confiderable part of their courfe. 

This is the vilible and common Charadler of the Family, and I have 
therefore fete^ted a Plant which, befides this, (hews fomething fingular in 
the courfe of growth, a peculiar kind of luxuriance from the Rinds. This 
Species is frequent in our Northern Counties ; and throughout all the 
eoldcr part of Europe. Van Royen and Linn-«us of the moderns ; and 
among thofe a little earlier^ Scheukzbr and the Bauhines knew the 
Plant. They have^ diftinguifhed it by the names Gramcn Foliis Junccis, 
and Foliis Setaccis ; the Rufliy, or the Briftly Leafed GrasSj from the 
rounded foarm of its Leaves: but with good nouri(hment they will grow 
fomething broader. * 

ScHEUKZER ranges it among the Paniculate Spartean Grasses; Lin- 
N-fl£U8 once referred It to. that Genus which he calls FestOca ; but he 
has fince removed it to the Poa ; to which, according to the Generic 
'Characters, it moft certainly belongs. The term Viviparous, which he 
has given as its diflindlion, is bold ; but he has Genius with Philofophy^ 
and has called into the fervice many Metaphors,^ and often happily. Strid- 
ly fpeaking neither is it Proliferous, tho* Scheukzer, and the reft, have 
diftinguiihed it by that title. There are Grasses in which the Seed grows 
in the Ear, and will produce a perfet^ Plant; but this has lefs title to that 
terpi ; and the utmoft we can attribute to it^ is a (Irange and very plea* 
£ng luxuriance of the Rinds. 

The Root confifts of many dufky Fibres, long, tough, thready, and 
not much divided. The Leaves rife in fmall tufts, and are perfedr, but 
fmali Grass ; narrow and firm* . The Stalks are alfo numerous. In bar- 
ren ground they will flower at three inches high : . when the Soil fuits them 
fomewhat better, they grow to five or fix inches, and fometimes to a foot : 
and in this ftate it is that the Plant i&moft. perfc^ ; and from this ic ofteneft 
grows luxuriant. The Stalk rifes furrouitded with Leaves, and the whole 
Tuft with a few light Films. , . . . , 

The Stalk has ufoaHy three Joints, one *of -which is always near the 
Root^ and fcarce diftinguifliable, becaufe of the involving Leaves : fome- 
times a fecond is alfo very low : the upper onfe is always moft confpicoous. 
The Stalk is pate and thin. The Joints fwell into a Kttle^roundnefe, and are 
hard. One Leaf> as is ufual, rifes from eafch Joint ^ flender and fmall, as 
thofe itom the Root^ or very little'broaitr. At the ftmunit ftands^ a flat 
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The seven vegetable families. 209 

Ear, with the Hufks all turned, or nearly all, one way. Each has its flen- 
der Footftalk, and they play a little loofe. 

The Hulks are of a grccnifh brown, and naturally terminate at the 
fame finall fize with thofe of the other Grasses, the Flowers having, like 
them, their three Filaments and feathery Style : but where the Soil and 
Seafon join to give the Plant abundant Nourifhment, the feveral Valves, or 
Parts of each Huflc, lengthen into abfolute Leaves, grafly, and perfcdl as 
thofe of the reft of the Plant, only fhorter. 

What has been faid of the Formation of the parts of Flowers, ex- 
plains this; for thefe hufky Films are of the nature of the Cup in other 
Flowers ; and being only the terminations of the Rinds of the Plant, more 
Nouriftiment may make them continue to grow : as the reft of the Plant 
does not grow with them, they could not run into a fimplcr or more na- 
tural form : the Blades of Grass vvhich they conftitute, being no more 
than extended Hufks, whofe lengthened portion being full of Juice, and 
having had no check in its growth, is green and tender j while the Bafe, 
where Vegetation had begun to ceafc, is hard and brown. 

CHAP. XLVIL 

Of the WINGED PALM. 

S in the preceding inftance any Grass might have exprefled the Fa- 
' mily of Grafies, here any Palm might have been chofen for that 
purpofe, refpedting the Family of Palms; all having naked Trunks, 
Leafy at the Top ; and the Fruftifications placed on a kind of Ear, and 
produced within a Scabbard. I have feledled this as the moft diftincftive in 
the Charaaers ; for its fimply Winged Leaves difplay the frondoib Nature 
of the Palm Head, better than thofe which, being more complicated, 
and divided, fecm to be themfelves Branched. 

Authors of early time have known this fpccies ; and it is common and 
famous for its many ufes throughout the Eaft, and great part of South 
America. The Fruit is the Nux Indica of Avicenna, and the Tree it- 
felf the Palma nucefera, and Coccifera of the Bauhines, and 
other Authors. 

The Root is black, and fpreading. The Stem, or Trunk, is a Foot 
and half thick ; and in favourable, moift, and fhadowy places rifes to a 
great height. It is covered with the remains of certain Films, which grow 
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The difpofition of the Leaves upon the Palm, and of the Flowers and 
Fruit upon the Ear, give a fufficiently plain and certain Charadter of this 
Family : tho' Botany has yet a great deal to learn on the article of their Im- 
pregnation. 

This is the fixth of the Seven great and natural Clafles called Families 
of Plants ; the Seventh comprehends the common kinds of Herbs and 
Trees together j fuch as have none of thefe peculiar marks. There needs no 
injftance to be produced of thefe: the Hellebore, the Winter Aconite, and 
Anemone, with the reft, figured in the preceding parts of this work, be- 
long to the Seventh Family, and onje might be an example as well as ano- 
ther*. 

C H A P. XLVIIL 

The Origin of the Seven Families, from the In- 
ternal Structure* 

'T^ H E S E are the Seven great Arrangements of Plants ; and they are 

-^ thus diftinguilhed by obvious Charafters from one another. Tbofc 

Characters depend on the Proportion and Difpofition of their feveral confti- 
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tnent Parts ; from which refults that difference in the fabrick of their Vef- 
fcls, and in the courfe of their Juices, which is the immediate caufe of 
the Forms which give thofe Charadlers. 

Thus in the Mushroom kind, inftanced in the Truffle, the Flefli be 
ing extremely fmall, and making only a thin Membrane, is not able t( 
raife itfelf up in a Stalk, nor to force out the other parts in Fibres : there- 
fore the original Shell, or Annular Rudiment in the Seed, fwells without 
producing any external part; and of neceffity muft form, and throw off, 
the new Annular Rudiments within its own body. Thus it is alfo with 
all the other Muflirooms, whofe various forms are no more than extenfions 
of the original Annule, in a more free manner 5 no one of them ever 
having the common appearance of Stalks or Leaves. 

In the Alga the Coats as well as the Flefliy Subflance, arc all thin : 
therefore the Plant can be only membranaceous. In the Mosses, the inner 
Rind of the Root is the part moft redundant, and bed nouriflied : there- 
fore this forces itfelf out in form of Leaves -, and even covers the Head 
with as plain a Reticulation of Veflels. The proof of this appears upon a 
mere infpedtion. We know all real Leaves have their proper Coat of 
Rind, their Subftance of Blea, and their Ribs of Conic Clufters : but 
what in thefe Plants wear the form of Leaves may be traced in a plain and 
fimple courfe, from the inner Bark of the Root or Stem only : from this 
they rife without receiving any other part : and their ftrufture is not that 
of Leaves, but is the fame with that of the inner Barks of all Vegetables, 
a Reticulation of Veflels within two fimple Membranes. 

In the Fern kinds the Flefh is ftill weak, and thin, and fcems no more 
than as a membranaceous Coat furrounding the Conic Clufters ^ and rif-* 
ing no where without them. Therefore no Flowering Stalk can be form- 
ed; but the Rudiments of new Plants are produced where thofe Veflels 
of the Conic Clufters, which do not return, terminate in the body of the 
Leaf. 

In the Grasses, the Vcflfels of the outer Rind are larga, numerous, 
compact, and hard : that Rind itfelf therefore has the fame Charader. 
The Flefli, which is thin in all other parts, fwells at the Originations of 
new Circulatory Syftems in the lengthened Stalk j and hence arife the Cha- 
radlers of the Family. The Knots of the Stalk are owing to the fwelling 
of the Flefli, which is, indeed, no more than proportioned to the great 
length between Joint and Joint; and the natural hardnefsof the outer Rind 
gives the chaffy and dry firmnefs of thofe Huflcs wherein it terminates. 
- i-Ka MoflTcs are redundant in the inner Rind, the Palms abound in Blea ; 
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this forces itfelf out in numerous and vaft Leaves, whofe Bafes, in a man* 
ncr, fcrm that Stem which they fcem only to cover. And finally, in the 
c(Miimon courfe of Plants the Flefli, as is moft natuni, has the predomi- 
nance ; and carries up the afcending Sta'k, a firm, diflinvft, and vigorous 
fupport to the Fructifications. 

CHAP. XLIX. 

Of the Effect of Light on Plants. 

TJAVING feen, in a variety of inftances, what Vegetation is, ar^i 
•*" ^ what ihe Boaics are which arc produced by it, we might here clofc 
the prefent Enquiry : but there remains a point of great importance yet to 
be difcufTd; tho' it be one not generally conceived as relating to the fub- 
]C(5l. What Heat and Moisture can efFed, we have feen 5 but there 
is a third Agent, Light, cf equal eflicacy j tho', in the midft of its own 
bri:htncfs, hitherto obfcure. 

That fingular property which is called the Sleep of Plant?> and which 
hnd been admired, tho' not underflood, led me to thofe Enquiries, in which 
J found Light to be the Caufe j and thofe have led to others, new all of 
them, and all wonderful ; from the refult of which I may be bold to 
affirm, that Vegetables owe their Bulk and Quantity indeed, to the Earth, 
f^ftencd by Water, and aftuated by Heat ; but their Forms, their Colours^ 
and, in a great meafure, their Qualities, to this hitherto unconfidered Agent, 
Light. 

A SEED committed to the Earth will grow, tho' it be covered up m 
pr rfecfl Darknefs, but the Growth will be weak, and the Body itfelf, in 
the higheft degree, deformed: a Seed of the fame Plant, covered as clo(e- 
ly, but with a tranfparent body, will grow as free, and b^ as well pro- 
portioned, as in the open air. Thus, if two Peafe be fown in the fame 
Border, and the fpot where one ftands be covered with a Box of Wood, 
and that where the other is placed, with a Bell-glafs of equal bignef^. 
The Plant under the Box will be flender, yellow, infipiJ, and almoft leaf- 
Icfs ; that under the Glafs will have its natural Proportions, and proper 
Colour : the Leaves will grow regular, the Taftc wiU be legunimous, and 
the whole Plant well formed, and green. 

In our common Gardens, the Anemone is poor In Colour when it is 
under the fliadow of Bu(hes ; and I lafl; year obferved at Sion-Houfe, that 
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even the common Lauruftine loft the BUifti which adorns its Flower, en* 
tirely, under the imperfeifl Shadow of the Elm Walk to the Water; while 
fifter Shrubs of it, at a few yards diftance, had the fame Colour as thofc 
in the reft of the Garden. 

The Plants which grow in. Caverns, and in Wells, tho' full of Vege- 
table Life, have very fimple Forms j and fcarce any thing of Colour be- 
yond Green. They are all of one or other of the Four leflcr Families, 
Fungus's, Algje^ Mosses, or Ferns, whofe unconfpicuous Flowers con- 
fcfs the Obfcurity wherein they were formed : nor have they any ftrength 
of Tafte or Colour. On the contrary, the moft fpeclous Plants, the Rofc- 
Hibifcus, and the Gloriofa, with their fellows, are children of the brigirt 
Sun of the Indies. 

All Plants are animated, as it were, by Light: they have motions in 
their Leaves, and other parts, which they muft perform, or perifti : on 
thefe motions depend the courfcs of their Juices, and thefe are the cfFedt 
alone of Light. Thofe which are leaft animated efcape common obfcr- 
vation ; but they have motions as certain, tho' lefs obvious 5 and thofe 
which have the influence moft fully, mimick the Animal Nature. It is 
hence the Senfitive Plants fhrink at the Touch : for in the Dark they (hrjnk 
yet farther : nor can any thing but Light raife them to the condition of 
this feeming Senfibility. 

The Growth of Plants, at leaft theif regular Growth, as well as their 
abfolute Life, depend not only on Warmth and Moifture, but on Light: 
this moves their Juices, and upon this motion greatly depends their En- 
creafe. If tender Plants be kept in conftant Darknefs, they lofe their 
Leaves, and die. Thus Mr. Lkf, of Hammerfmith, at my defire, mak- 
ing the Experiment moft fairly, killed two Tamarind Trees, and an Ab- 
rus ; and would have killed an Erythrinn, but that he gave it Light in 
time, and recovered it. Light keeps the Juices of the Plant in motion ; 
and this preferves the whole. When it is not admitted thefe ftagnate, aiid 
they ferment foon after 5 then the part falls oflF, and the Plant, wanting its 
neceflary Organs, perifties. 

As our Light, which is interrupted by the Night, raifes our Plants to 
Flower in a certain longer courfe of Time ; thofe which enjoy the (hort 
Lapland Summer, rife from the Root to full Bloom in a Fortnight : this is 
the effcdl of perpetual Light, the Sun, for that time, then never feting. 
For the fame reafon it appears, that the Plants at the bottom of the Sea 
are, in all Climates, as deftitute of fpecious Flowers as ours in Wells : an J 
while that univcrfal glow is feen upon the Aliatick Shrubs and common 
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Plants, p waters, arc as fimple 

and as | ^veral Plants of the 

lighter er in our Btovcs: and 

hence r ope, -^"whicn plfe do it 

rarely a ne inftancc ; and fome 

of the . ^ • 

Wh erfcdion in Form and 

Colour « niqft'. c^tahed. The 

Spices, e bright Regions with 

the ga] s wc can make here, 

Light 

Thi but the moft obvious 

is the ( ; this is their ftate of 

Wakin J Sleep of Plants. This 

clofing tew, by a multitude of 

experii Light ; and that their 

Expan mmediate efFcdt of the 

prefeni il way's to its degree or 

quantity. 

The Plant which I have found anfwcr the moft rfeadily of all to thcfe 
Experiments, and which is therefore the beft and fitteft for them, is a 
young ABRUSr Such a one I have repreiented in the annexed Plate, fee 
Plate XXI. in its two ftates of perfedt Sleep and perfed: Waking; the 
ftates of full Expanfion and entire Cloiurc. The Waking Plant is juft 
what it appears in moderate Day-light : the Sleeping, one is a reprefentation 
of the fame Plant, in the Night. . ' . 

It cannot be needful I (hould repeat here what I have publtflicd in a 
preceeding Treatife on the Sleep of Plants ^ but it may be fit to &y in 
general, that fuch a ftate as that reprefented in the Sleeping Plant, and 
which comes on naturally at Night, may be brought on at pleafurc at 
Noon -Day, by Cutting up the. Herb in Darknefs; and that the effe<3: of 
Light in the Expanfion of its Leaver is fo regular, that they may be made 
to rife and fink in fmall Gradations, by removing the Pot wherein it grows, 
to different parts of the fame room, nearer to, or farther from, the Win- 
dows. 

The farther EfFefts of Light on Vegetables, and the refult of them, 
affords a fubject worthy the beft attention of all who lovo thefe ftudies : 
and, perhaps, a knowledge of this is all we want to perfei^ the Philofbphy 
pf Plants. 
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